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(54) IMAGE FORMING APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image forming apparatus which decreases 
the generation of discharge considerablyespecially maintaining a sufficient antistatic 
effect of a spacer. 

SOLUTION: This apparatus is composed of: a container consisting of a rear plate 
1015a side wall 1016 and a face plate 1017; an electron source comprising a cold 
negative element 1012 which is arranged in this container; an image forming member 
which comprises a florescent film 1018 and forms an image by being irradiated with 
electrons emitted from this electron source; and a spacer 1020 which is arranged 
between electrodes in this containerto which voltages different to each other are 
applied. In this casethe spacer 1020 has electrical conductivity and is connected to 
this electrode electrically through a conductive layerand this conductive layer has an 
end side whose shape is composed of either a combination of a straight portion and a 
curved portion or a combination of a straight portion and an obtuse angel. 



CLAIMS 




[Claim(s)] 

[Claim 1]A container. 

An electron source arranged in this container. 

An image formation member which forms a picture by the exposure of an electron 
emitted from this electron source. 

A spacer arranged inter-electrode [ to which voltage different mutually in this 
container is impressed ]. 

It is the image forming device provided with the aboveand this spacer has 
conductivityand is electrically connected with this electrode via a conductive layerand 
this conductive layer is making shape according [ the edge side ] to combination of a 
straight^line portiona curved part or a straight-line portionand a dull corner section. 

[Claim 2]The image forming device according to claim 1 which said spacer is a spacer 
of polygonal shape and is characterized by said conductive layer making shape 
according [ the edge side ] to a curve or an obtuse angle [ near the angle of this 
spacer ]. 

[Claim 3]The image forming device according to claim 1 wherein said curved part has a 
curvature radius of 1 micrometers or more. 

[Claim 4]The image forming device according to claim 1 wherein said spacer is a 
spacer with which a conductive film was covered by the insulation member surface. 
[Claim 5]The image forming device according to claim 4wherein said conductive film 
has the sheet resistance of 1x10"-5 to 1x10"-12ohms /and ** noting that X"y 
expresses the y-th power of X. 

[Claim 6]The image forming device according to claim 1 wherein said spacer is a 
spacer for atmospheric pressure-proof. 

[Claim 7]The image forming device according to claim 4wherein said conductive layer 
has sheet resistance smaller than said conductive film. 

[Claim 8]The image forming device according to claim 1 wherein said electron source 
has two or more electron emission elements connected with wiring and said spacer is 
electrically connected with said wiring. 

[Claim 9]The image forming device according to claim Swherein said electron emission 
element is a cold cathode element. 

[Claim lOjThe image forming device according to claim 9wherein said cold cathode 

element is a surface conduction type electron emission element. 

[Claim 1 1jSaid electron source is an electron source currently connected by matrix 

form with two or more line writing direction wiring and two or more row direction 

wiringand two or more electron emission elements said spacerThe image forming 

device according to claim 1 which being arranged on this line writing direction wiring 

or this row direction wiringand electrically connecting with this wiring. 

[Claim 12]The image forming device according to claim 1 1 wherein said electron 



emission element is a cold cathode element. 

[Claim 13]The image forming device according to claim 12wherein said cold cathode 

element is a surface conduction type electron emission element. 

[Claim 14]The image forming device according to claim 1 wherein said image formation 

member has an accelerating electrode which accelerates an electron emitted from 

said electron source and this spacer is electrically connected with this accelerating 

electrode. 

[Claim 15]The image forming device according to claim 1 wherein said image formation 
member has a fluorescent substance and an accelerating electrode which accelerates 
an electron emitted from said electron source and this spacer is electrically 
connected with this accelerating electrode. 

[Claim 16]The image forming device according to claim 1 wherein said spacer is a 
tabular spacer. 

[Claim 17]The image forming device according to claim 4wherein said insulation 
member is a member of the same construction material as a member which 
constitutes this container. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention is an invention about image forming devicessuch 

as an image display device which used the electron source. 

[0002] 

[Description of the Prior Art]From the formertwo kindsa hot cathode element and a 
cold cathode elementare known as an electron emission element. Among thesesurface 
conduction type emission elementsthe field emission type element (it is described as 
FE type belowHhe metal / insulating layer / metal mold emission element (it is 
described as an MIM type below)etc. are known for the cold cathode elementfor 
example. 

[0003]As surface conduction type emission elementsM.I.EIinsonRadio Eng.Electron 
Phys.10 and 1290 (1965)and other examples mentioned later are knownfor example. 
[0004]Surface conduction type emission elements use the phenomenon which 
electron emission produces for the thin film of the small area formed on the substrate 
by sending current in parallel with a film surface. Sn02 according to said Elinson as 
these surface conduction type emission elements besides the thing using a thin 
filmThing [G. by an Au film Dittmer:"Thin Solid Films" and 9317(1972)]Thing [M. by In2 
03 /Sn02 thin film Hartwell and C.G.Fonstad:"lEEE Trans.ED Conf." and 
519(1975)]Thing [Araki ** by a carbon filmetc: A vacuumthe 26th volumeNo. 
122(1 983)] etc. are reported. 



[0005]As a typical example of the element composition of these surface conduction 
type emission elementsthe top view of the element by the above-mentioned 
M.Hartwell and others is shown in drawing 17 . In the figure3001 is a substrate and 
3004 is a conductive thin film which consists of a metallic oxide formed by weld slag. 
The conductive thin film 3004 is formed in the plane shape of zygal like a graphic 
display. The electron emission part 3005 is formed by performing the energization 
process called the below-mentioned energization foaming to this conductive thin film 
3004. As for the interval L in a figureO.5-1 [mm]and W are set up by 0.1 [mm]. 
Although rectangular shape showed the electron emission part 3005 in the center of 
the conductive thin film 3004 from the facilities of the graphic displaythis is not 
typical and is not necessarily expressing the position or shape of a actual electron 
emission part faithfully. 

[0006]M. In above-mentioned surface conduction type emission elements including 
the element by Hartwell and othersbefore performing electron emissionit was common 
to have formed the electron emission part 3005 by performing the energization 
process called energization foaming to the conductive thin film 3004. namelydirect 
current voltage with energization foaming constant to the both ends of said 
conductive thin film 3004 — orFor examplethe direct current voltage which carries 
out pressure up is impressed and energized at the very slow rate about [ 1v ] a part 
for /and it is destruction or making it change or deteriorate and forming the electron 
emission part 3005 of a high resistance state electrically locally about the conductive 
thin film 3004. A crack occurs locally in some of destruction or conductive thin films 
3004 which changed or deteriorated. When proper voltage is impressed to the 
conductive thin film 3004 after said energization foamingelectron emission is 
performed in near [ said ] a crack. 

[0007]W.P.Dyke&W.W.DolanField emissionAdvance in ElectronPhysicsand 8 and 89 
(1956)an FE type examplefor exampleorCA. Spindt and "Physical, properties of thin- 
film field emission cathodes with molybdenium cones" J.Appl.Phys.475248 (1976)etc. 
are known. 

[0008]As a typical example of FE type element compositionthe sectional view of the 
element by the above-mentioned C.A.Spindt and others is shown in drawing 18 . In the 
figure3010 is a substrate andas for the emitter wire in which 301 1 consists of 
electrical conducting materialsand 301 2an insulating layer and 3014 are gate 
electrodes an emitter cone and 3013. This element makes field emission cause from 
the tip part of the emitter cone 3012 by impressing proper voltage between the 
emitter cone 3012 and the gate electrode 3014. 

[0009]The example which has arranged the emitter and the gate electrode almost in 
parallel with a substrate plane is also not on a laminated structure like drawing 18 but 
on a substrate as other FE type element composition. 

[0010]As an MIM type exampleC.A.MeadOperation of tunnel-emission Devices. 
J.Appl.Phys.. 32.646 (1961), etc. are known, for example. The typical example of MIM 



type element composition is shown in drawing 19 . The figure is a sectional view3020 
is a substrate in a figureand it is an upper electrode in which the lower electrode in 
which 3021 consists of metaland 3022 become from a thin insulating layer about 100 
A thickand 3023 consists of metal about 80-300 A thick. Electron emission is made to 
cause from the surface of the upper electrode 3023 in an MIM type by impressing 
proper voltage between the upper electrode 3023 and the lower electrode 3021. 
[0011]Since the above-mentioned cold cathode element can obtain electron emission 
at low temperature as compared with a hot cathode elementit does not need the 
heater for heating. Thereforestructure is simpler than a hot cathode elementand a 
detailed element can be created. Even if it arranges many elements by high density on 
a substrateit is hard to generate problemssuch as thermofusion of a substrate. In 
order that the hot cathode element may operate with heating of a heaterunlike a thing 
with slow speed of responsein the case of a cold cathode elementthere is also an 
advantage that speed of response is quick. 

[0012]For this reasonresearch for applying a cold cathode element has been done 
briskly. 

[0013]For exampleespecially surface conduction type emission elements have an 
advantage which can form many elements ranging from structure being simple and 
being easy also for manufacture also in a cold cathode element to a large area. 
Thenthe method for arranging and driving many elements is studied so that it may be 
indicatedfor example in JP64-31332A by these people. 

[0014]About application of surface conduction type emission elementslmage forming 
devicessuch as an image display device and an image recorderthe source of a charged 
beametc. are studiedfor example. 

[0015]As indicated especially as application to an image display devicefor example in 
USP5066883 and JP2-257551A by these peopleor JP4-28137AThe image display 
device used combining surface conduction type emission elements and the 
fluorescent substance which emits light by the exposure of an electron beam is 
studied. The characteristic superior to the image display device of the method of 
everything [ image display device / which was used combining surface conduction 
type emission elements and a fluorescent substance ] but the former is expected. For 
exampleeven if it compares with the liquid crystal display which has spread in recent 
yearsit can be said that the point which does not need a back light since it is a 
spontaneous light typeand the point that an angle of visibility is large are excellent 
[0016]The method of being able to stand in a line and driving much FE types is 
indicated by USP4904895 by these peoplefor example. FE type as an example applied 
to the image display device for exampleR. By Meyer and others. [R. by which the 
reported monotonous type display is known Meyer:"Recent Development onMicrotips 
Display at LETI" and Tech. Digest of 4th Int. VacuumMicroelectronics 
Conf.Nagahamapp.6-9(1 991 )]. 

[0017]The example which put much MIM types in order and was applied to the image 



display device is indicated by JP3-55738A by these peoplefor example. 
[0018]Among the image forming devices using the above electron emission 
elementssince the plane type display device with thin depth is space-saving and 
lightweightit attracts attention as what is placed and replaced with a cathode-ray 
tube type display. 

[0019] Drawing 20 is a perspective view showing an example of the display panel part 
which makes a flat-surface type image display devicein order to show an internal 
structurecuts some panelsand lacks and shows it. 

[0020] Among a figurea side attachment wall and 3117 are faceplates andas for 31 15a 
rear plate and 31 16 form the envelope (tight container) for maintaining the inside of a 
display panel to a vacuum with the rear plate 31 15the side attachment wall 31 16and 
the faceplate 31 17. 

[0021] Although the substrate 31 1 1 is being fixed to the rear plate 31 15on this 
substrate 31 1 1NxM individual formation of the cold cathode element 31 12 is carried 
out (N and M are two or more positive integersand are suitably set up according to 
the display pixel number made into the purpose.) The cold cathode element 31 12 of 
said NxM individual is wired again with the line writing direction wiring 31 13 of M 
bookand the row direction wiring 31 14 of N book as it is shown in drawing 20 . The 
portion constituted with these substrates 31 lithe cold cathode element 3112the line 
writing direction wiring 31 13and the row direction wiring 31 14 is called a multi- 
electron beam source. The insulating layer (un-illustrating) is formed among both 
wiring at the portion which the line writing direction wiring 31 13 and the row direction 
wiring 31 14 intersect at least. 
The electric insulation is maintained. 

[0022]The fluorescent screen 31 18 which consists of fluorescent substances is 
formed in the undersurface of the phase plate 31 17. 

The trichromatic fluorescent substance (un-illustrating) of red (R) green (G) blue (B) 
is distinguished by different color with. 

The black object (un-illustrating) is established between each above-mentioned color 
fluorescent substance which makes the fluorescent screen 31 18and also the metal 
back 31 19 who consists of aluminum etc. is formed in the field by the side of the rear 
plate 3115 of the fluorescent screen 3118. 

[0023]Dx1-Dxmand Dyl-Dyn and Hv are the terminals for electrical connection of the 
airtight structure established in order to electrically connect the display panel 
concerned and an unillustrated electric circuit. As for Dxl-Dxmthe row direction 
wiring 3114 of a multi-electron beam source and Hv have electrically connected 
respectively the line writing direction wiring 31 13 of a multi-electron beam sourceand 
Dyl-Dyn with the metal back 31 19. 

[0024]The inside of the above-mentioned tight container is held at the vacuum of 
about the 6th power of minus of lOand a means to prevent modification or 



destruction of the rear plate 3115 by the air pressure difference of the inside of a 
tight container and the exterior and the faceplate 31 17 is needed as the display 
surface product of an image display device becomes large. Not only making the weight 
of an image display device increase but the method by thickening the rear plate 31 15 
and the faceplate 31 16 produces distortion and azimuth difference of a picturewhen it 
sees from an oblique direction. On the other handin drawing 20t he structure base 
material (called a spacer or a rib) 3120 for consisting of a comparatively thin glass 
plate and supporting atmospheric pressure is formed. Thusit is usually kept at 
submillimeter one thru/or several millimeters between the substrate 3111 with which 
the multi-beam electron source was formedand the faceplate 31 16 in which the 
fluorescent screen 31 18 was formedand as mentioned abovethe inside of a tight 
container is held at the high vacuum. 

[0025]If the image display device using the display panel explained above impresses 
voltage to each cold cathode element 31 12 through the container outer edge children 
Dxl thru/or DxmDylor Dynelectrons will be emitted from each cold cathode element 
31 12. The high voltage of hundreds [V] thru/or a number [kV] is impressed to the 
metal back 31 19 through the container outer edge child Hvsimultaneously with itthe 
electron emitted [ above-mentioned ] is acceleratedand it is made to collide with the 
inner surface of the faceplate 31 17. The fluorescent substance of each color which 
makes the fluorescent screen 3118 is excited by thislight is emittedand a picture is 
displayed. 
[0026] 

[Problem(s) to be Solved by the Invention]There were the following problems in the 
display panel of the image display device explained above. 

[0027]Spacer electrification may be causedthat some electrons emitted [ 1st ] from 
near the spacer 3120 hit the spacer 3120or when the ion ionized in the operation of 
the emission electron adheres to a spacer. The electron emitted by electrification of 
this spacer from the cold cathode element 31 12 can bend that orbitarrives at a 
different place from the regular position on a fluorescent substanceand the picture 
near the spacer is distorted and it is displayed. 

[0028]Since the high tension (namelyhigh electric field of IkV/mm or more) of not 
less than hundreds of v is impressed between a multi-electron beam source and the 
faceplate 31 17 in order to accelerate [ 2nd ] the emission electron from the cold 
cathode element 31 12we are anxious about the surface creepage in the spacer 3120 
surface. Discharge may be induced especially when the spacer is charged as 
mentioned above. 

[0029]In order to solve this problemthe proposal which removes electrification as 
micro current flows into a spacer is made. He is trying for micro current to flow into a 
spacer surface by forming a high resistance film in the surface of an insulating spacer 
there. The antistatic films used here are the tin oxide or the tin oxidean indium oxide 
mix crystal thin filmand a metal membrane. In order to strengthen the function of an 



antistatic film furtherit is possible that the spacer 3120 arranges a conductive film to 
the field in contact with the substrate 31 1 1 or the fluorescent screen 31 18and its 
neighborhood. Therebyit is expected that the electrical link between an antistatic 
filmthe substrate 31 1 1 and an antistatic filmand the fluorescent screen 31 18 will be 
secured. 

[0030]Howeverif shapesuch as a projection and an angleexists in such a conductive 
filmwhen impressing high tension between the substrate 3111 and the faceplate 
3117electric field concentrates will occurand it will be easy to become a cause of 
discharge. As a resultdegradation of the cold cathode element 31 12 etc. are caused 
and there is a problem that image formation becomes difficult. If impressed 
electromotive force between the substrate 3111 and the faceplate 3117 is made low 
in order to control such dischargeit will become impossible to obtain sufficient 
luminosity. 

[0031]In light of the above-mentioned problemsthis invention has the main purpose in 
providing an image forming device provided with the spacer which reduces 
electrification in the surface and can also reduce generating of dischargeand such a 
spacer. 
[0032] 

[Means for Solving the ProblemjAn image forming device of this invention for attaining 
the above-mentioned purpose is provided with the following composition. Namelya 
containeran electron source arranged in this containerand an image formation member 
which forms a picture by the exposure of an electron emitted from this electron 
sourcein an image forming device provided with a spacer arranged inter-electrode [ to 
which voltage different mutually in this container is impressed ]This spacer has 
conductivityand is electrically connected with this electrode via a conductive layerand 
this conductive layer is making shape according [ the edge side ] to combination of a 
straight-line portiona curved part or a straight-line portionand a dull corner section. 
[0033] 

[Embodiment of the Invention]Hereafterthe suitable embodiment of this invention is 
described with reference to an attached drawing. 

[0034] Firstbef ore starting explanation of a concrete embodimentthe outline of this 
embodiment is explained. When the composition which has arranged the above- 
mentioned conductive film (it is called an interlayer below) near [ contact portion ] 
each [ by the side of a support member (spacer) which was described abovethe image 
formation member side and a support member (spacer) and an element substrate ] is 
adoptedin having the shape which causes electric field concentrates strong against a 
boundary part with the high resistance film later mentioned with an interlayerthe 
following phenomena arise. 

[0035]** If voltage is impressed to an image formation memberdischarge will occur 
from the part in which electric field concentrates were done by the interlayer. Its 
frequency increasesso that this discharge phenomenon has so strong electric field 



concentrates that the voltage impressed to an image formation member is high. 
[0036]** As a resultthe image quality by degradation of the electron source near the 
discharge part deteriorates. The voltage which impresses a discharge phenomenon to 
an image formation member at a ****** sake is restrictedand the fall of luminosity is* 
caused. 

[0037]This invention persons took the following measures against such a technical 
problem. Namejyto inter-electrode [ to which different voltage in the tight container 
of an electron beam generator is impressed ]. Although the support member for 
atmospheric pressure-proof is arranged and this support member has conductivity on 
the insulation member surfacethe high resistance film is covered rather than this 
electrodeand this high resistance film is electrically connected via the low resistance 
film (interlayer) in which resistance is smaller than this high resistance film between 
these two electrodes. Herethe edge of the above-mentioned low resistance film 
comprises combination of a straight-line portiona curved part or a right-angled 
portionand a dull corner section preferably. 

[0038]As mentioned abovethe support member (spacer) of the electron beam 
generator by this embodiment has a high resistance film electrically connected to the 
electrode by the side of a substrateand the electrode by the side of a fluorescent 
screen via this low resistance film on the surfacefor example. For this reasoneven if 
electric charge particles adhere on the surface of an insulation memberit neutralizes 
electrically with a part of current which flows through a high resistance film via these 
low resistance filmssuch as a metal membranefrom the substrate sideand this electric 
charge particle can neutralize electrification of the spacer concerned. Heresince the 
metaled low resistance film is arranged at most terminal areas of a high resistance 
filman element substrateor a high resistance film and the image formation member 
side as above-mentionedsupply of stable current is performed. As a resultprevention 
of electrification is attained and a light-emitting position gap can be prevented. 
[0039]Concentration of the electric field has been deterred by making the edge 
portion of a low resistance film into the outside which combined the shape of the 
angle of a straight linea curve with large curvature or a straight lineand an obtuse 
angle. According to this embodimentimpression of the still higher voltage of a between 
[ an image formation member and element substrates ] is enableddoing in this way 
and suppressing discharge by a spacer 

[0040]In an image forming devicethe above result can attain improvement in the 
luminosity by high voltage impressionand realization of a good picture without a light- 
emitting position gap. Hereafterthis embodiment is described in detail. 
[0041 ](1) Show and explain a concrete example about the composition and the 
manufacturing method of a display panel of an image display device by the image 
display device outlinenext this embodiment. 

[0042] Drawing 1 is a perspective view of the display panel used for the embodimentin 
order to show an internal structurecuts some panelsand lacks and shows it. 



[0043]Among a figurelOlSa side attachment wall and 1017 are faceplates and a rear 
plate and 1016 form the tight container for maintaining the inside of a display panel to 
a vacuum by 1015^1017. In assembling a tight containersince the sufficient intensity 
and airtightness for the Joined part of each member were made to holdit needed to 
sealbut frit glass was applied to the joined partfor exampleand sealing was attained by 
calcinating 10 minutes or more at Centigrade 400 to 500 degrees in the atmosphere 
or a nitrogen atmosphere. The method of exhausting the inside of a tight container to 
a vacuum is mentioned later. Since the inside of the above-mentioned tight container 
is held at the vacuum about the 6th power of minus [Torr] of lOit is the purpose of 
preventing destruction of the tight container by atmospheric pressurea sudden 
shocketc.and the spacer 1020 is formed as an atmospheric pressure-proof structure. 
[0044]Although the substrate 101 1 is being fixed to the rear plate 1015on this 
substratenxm individual formation of the cold cathode element 1012 is carried out (n 
and m are two or more positive integersand are suitably set up according to the 
display pixel number made into the purpose.). For examplein the display aiming at the 
display of a high definition televisionit is desirable to set up n= 3000 and m= 1000 or 
more numbers. Passive-matrix wiring of the cold cathode element of said nxm 
individual is carried out with the line writing direction wiring 1013 of m bookand the 
row direction wiring 1014 of n book. The above and the portion constituted by 101 1- 
1014 are called a multi-electron beam source. 

[0045]If the multi-electron beam source used for the image display device of this 
embodiment is an electron source which carried out passive-matrix wiring of the cold 
cathode elementthere will be no restriction in the materialthe shapeor the process of 
a cold cathode element. Thereforecold cathode elementssuch as surface conduction 
type emission elementsFE type or an MIM typecan be usedfor example. 
[0046]Nextthe structure of the multi-electron beam source which arranged surface 
conduction type emission elements (after-mentioned) on the substrate as a cold 
cathode elementand carried out passive-matrix wiring is described. 
[0047]What is shown in drawing 2 is the top view of a multi-electron beam source 
used for the display panel of drawing 1 . On the substrate 1011 the same surface 
conduction type emission elements as what is shown by below-mentioned drawing 6 
are arrangedand these elements are wired in the shape of a passive matrix with the 
line writing direction wiring 1013 and the row direction wiring 1014. The insulating 
layer (un-illustrating) is formed in inter-electrodeand the electric insulation is 
maintained at the portion which the line writing direction wiring 1013 and the row 
direction wiring 1014 intersect. 

[0048]The section in alignment with B-B' of drawing 2 is shown in drawing 3 . 
[0049] Beforehand the multi electron source of such a structure on a substrate The 
line writing direction wiring electrode 1013the row direction wiring 1014an inter- 
electrode insulating layer (un-illustrating)And after forming the element electrode and 
conductive thin film of surface conduction type emission elementsit manufactured by 



supplying electric power to each element via the line writing direction wiring 1013 and 
the row direction wiring lOHand performing energization foaming processing (after- 
mentioned) and energization activation (after-mentioned), 

[0050] Although it had composition which fixes the substrate 101 1 of a multi-electron 
beam source to the rear plate 1015 of a tight container in this embodimentWhen the 
substrate 1011 of a multi-electron beam source is what has sufficient 
intensitysubstrate 101 1 the very thing of a multi-electron beam source may be used 
as a rear plate of a tight container. 

[0051]The fluorescent screen 1018 is formed in the undersurface of the faceplate 
1017. Since this embodiment is a color display devicethe trichromatic fluorescent 
substance of redgreenand blue used in the field of CRT is distinguished by different 
color by the portion of the fluorescent screen 1018 with. The fluorescent substance 
of each color is distinguished by different color by stripe shape withas shownfor 
example in (A) of drawing 4 and the black conductor 1010 is formed between the 
stripes of a fluorescent substance. The purposes of forming the black conductor 1010 
are to prevent reflection of outdoor daylight and to prevent the fall of display 
contrastto prevent [ to keep a gap from arising in a foreground coloreven if the 
irradiation position of an electron beam has a gap of some] the charge up of the 
fluorescent screen by an electron beametc. Although black lead was used for the 
black conductor 1010 as the main ingredientsas long as it is suitable for the above- 
mentioned purposematerials other than this may be used. 

[0052] How to distinguish a trichromatic fluorescent substance by different color with 
may be delta-like arrangement and the other arrangement as not restricted to the 
arrangement of the stripe shape shown in said drawing 4 (A) and shownfor example in 
drawing 4 (B). 

[0053]When creating the display panel of monochromewhat is necessary is just to use 
a monochromatic phosphor material for the fluorescent screen 101 Sand it is not 
necessary to necessarily use a black electrical conducting material. 
[0054]In the field of CRTthe publicly known metal back 1019 is formed in the field by 
the side of the rear plate of the fluorescent screen 1018. The purpose which formed 
the metal back 1019 carries out specular reflexion of a part of light which the 
fluorescent screen 1018 emitsand the rate for Mitsutoshi is raisedit is protecting the 
fluorescent screen 1018 from the collision of an anionmaking it act as an electrode 
for impressing electron beam accelerating voltagemaking it act as a track of the 
electron which excited the fluorescent screen 1018etc. After the metal back 1019 
formed the fluorescent screen 1018 on the faceplate board 101 7he did data 
smoothing of the fluorescent screen surfaceand formed by the method of carrying out 
vacuum deposition of the aluminum on it. When the phosphor material for low voltages 
is used for the fluorescent screen 1018the metal back 1019 does not use. 
[0055]Although not used in this embodimenta transparent electrode made [for 
example ] from ITO for the purpose of the conductive improvement in the object for 



4> 

impression of accelerating voltage or a fluorescent screen between the faceplate 
board 1017 and the fluorescent screen 1018 may be provided. 

[0056] Drawing 5 is a cross section of A-A* of drawing l and the number of each part 
supports drawing 1 . The spacer 1020 forms the high resistance film 1020b aiming at 
the prevention from electrification on the surface of the insulation member 1020aAnd 
it is what becomes a lateral portion which touches the contact surface of the spacer 
facing the inside (metal back 1019 grade) of the faceplate 1017and the surface (the 
line writing direction wiring 1013 or row direction wiring 1014) of the substrate 
101 land this from the member which formed the low resistance film 1020cln a 
required intervalonly a number required to attain the above-mentioned purpose is 
arrangedand it is fixed to the inside of a faceplateand the surface of the substrate 
1011 with the jointing material 1041. 

[0057]The high resistance film is formed in the field exposed into the vacuum in a 
tight container at least among the surfaces of the insulation member 1020aand via 
the low resistance film 1020c and the jointing material 1041 on the spacer 1020It is 
electrically connected to the inside (metal back 1019 grade) of the faceplate 1017and 
the surface (the line writing direction wiring 1013 or row direction wiring 1014) of the 
substrate 1011. In the mode explained herethe shape of the spacer 1020 presupposes 
that it is laminatedis arranged in parallel with the line writing direction wiring 101 Sand 
is electrically connected with the line writing direction wiring 1013. 40 is an insulating 
layer. 

[0058]It has only the insulation which bears the high tension impressed between the 
line writing direction wiring 1013 on the substrate 1011 and the row direction wiring 
1014and the metal back 1019 of faceplate 1017 inner surface as the spacer 1020And 
it is necessary to have the conductivity of the grade which prevents electrification to 
the surface of the spacer 1 020. 

[0059] As the insulation member 1020a of the spacer 1020ceramic members etc. 
which decreased impurity contentssuch as silica glass and Nafor examplesuch as 
glasssoda lime glassand aluminaare raised. The member in which the coefficient of 
thermal expansion makes a tight container and the substrate 101 land the near thing 
of the insulation member 1020a are preferredand it may use the same construction 
material as the construction material of a tight container. 

[0060]The current which **(ed) accelerating voltage Va impressed to the faceplate 
1017 (metal back 1019 grade) by the side of high potential with the resistance Rs of 
the high resistance film 1 020b which is an antistatic film flows into the high resistance 
film 1020b which constitutes the spacer 1020, Thenthe resistance Rs of a spacer is 
set as the desirable range from a viewpoint of the prevention from electrificationand 
power consumption. As for surface resistance R/**it is preferred from a viewpoint of 
the prevention from electrification that it is below 12th power omega of 10. In order 
to acquire sufficient antistatic effectbelow 1 1th power omega of 10 is still more 
preferred. Although the minimum of surface resistance is influenced by spacer shape 



and the voltage impressed between spacersit is preferred that it is more than 5th 
power omega of 1 0. 

[0061]Thickness t of the high resistance film formed on the insulation member has 
the desirable range of 10 nm - 1 micrometer. Although it changes also with the 
adhesion and substrate temperature with surface energy and a substrate of 
materialgenerallyit is formed in island shapeand a thin film of 10 nm or less has 
unstable resistanceand is deficient in it in reproducibility. On the other handsince 
membrane stress becomes large in 1 micrometers or morethe danger of film peeling 
increases and the thickness t becomes long in membrane formation timeproductivity 
is bad. Thereforeas for thicknessit is desirable that it is 50-500 nm. Surface 
resistance R/** is rho/t andas for the specific resistance rho of the desirable range 
of R/** described above and t to a high resistance filmthe 8th power [omegacm] of 
0.1 [omegacm] thru/or 10 is preferred. In order to realize the more desirable range of 
surface resistance and thickness furthermorerho is good to be referred to as the 
square of 1 0 thru/or 6th power omegacm of 1 0. 

[0062]That current flows through the high resistance film formed on it as the spacer 
was mentioned aboveor when the whole display generates heat workingthe 
temperature rises. When temperature rises that it is a negative value with a big 
temperature coefficient of resistance of a high resistance filmresistance decreasesthe 
current which flows into a spacer increasesand a rise in heat is brought about further. 
And current continues increasing until it crosses the limit of a power supply. The 
value of the temperature coefficient of resistance which a reckless run of such 
current generates is 1% or more in absolute value in a negative value experientially. 
That isas for the temperature coefficient of resistance of a high resistance filmit is 
desirable for an absolute value to be less than 1%. 

[0063]As a material of the high resistance film 1020b which has antistatic 
characteristicsa metallic oxide can be usedfor example. Also in a metallic oxidethe 
oxide of chromiumnickeland copper is a desirable material. It thinks because the 
reason is not easily charged when the electron in which these oxides had 
comparatively small secondary-electron-emission efficiencyand were emitted from 
the cold cathode element 1012 hits the spacer 1020. Carbon is a material secondary- 
electron-emission efficiency is small and is preferred besides a metallic oxide. Since 
especially amorphous carbon is high resistanceit tends to control spacer resistance 
to a desired value. 

[0064]As other materials of the high resistance film 1020b which has antistatic 
characteristicsby adjusting the presentation of a transition metalsince the nitride of 
aluminum and a transition metal can control resistance in the range wide fi^om a good 
conductor to an insulatorit is a suitable material. In the making process of the display 
furthermore mentioned laterchange of resistance is little stable material. And the 
absolute value of the temperature coefficient of resistance is the material which 
exists at less than 1% and is easy to use practical. TiCrTaetc. are raised as a 



transition metal element. 

[0065]An alloy nitride film is formed on an insulation member by thin-film-forming 
meanssuch as weld slagreactive sputtering in the inside of a nitrogen gas 
atmosphereelectron beam evaporationion platingand an ion-assisted-deposition 
method. Although a metallic oxide film is also producible by the same thin-film- 
forming methodit replaces with nitrogen gas in this caseand oxygen gas is used. In 
additiona metallic oxide film can be formed also by the CVD method and the alkoxide 
applying method. Hydrogen is made to be contained in the atmosphere under 
membrane formationor a carbon film uses hydrocarbon gas for forming gaswhen it is 
produced with vacuum depositiona sputtering techniquea CVD methodand plasma 
CVD method and produces especially amorphous carbon. 

[0066]The low resistance film 1020c which constitutes the spacer 1020It is provided 
in order to electrically connect the high resistance film 1020b with the faceplate 1017 
(metal back 1019 grade) by the side of high potentialand the substrate 1011 (wiring 
1013-1014 grade) by the side of low voltageand belowa name called an intermediate 
electrode layer (interlayer) is also used. The intermediate electrode layer (interlayer) 
can have two or more functions to enumerate below. 

[0067] 1) Electrically connect the high resistance film 1020b the faceplate 1017 and 
substrate 101 1 side. 

As already indicatedthe high resistance film 1020b is formed in order to prevent 
electrification in the spacer 1020 surfacebut. When the high resistance film 1020b is 
connected via the faceplate 1017 (metal back 1019 grade) and substrate 1011 (wiring 
1013-1014 grade)director contact material 1041 It may become impossible to remove 
promptly the electric charge which big contact resistance generated in the terminal 
area interfaceand was generated in the spacer surface. In order to avoid thisthe 
interlayer of low resistance was provided in the contact surface or lateral portion of 
the spacer 1020 in contact with the faceplate 1017 and the contact material 1041. 
[0068]2) Equalize the potential distribution of the high resistance film 1020b. 
The electron emitted from the cold cathode element 1012 constitutes an electron 
orbit according to the potential distribution formed between the faceplate 1017 and 
the substrate 101 1. In order to keep disorder from arising in an electron orbit near the 
spacer 1020it is necessary to control the potential distribution of the high resistance 
film 1020b over the whole region. When the high resistance film 1020b is connected 
via the faceplate 1017 (metal back 1019 grade) and substrate 1011 (wiring 1013-1014 
grade)director contact material 1041 For the contact resistance of a terminal area 
interfacethe unevenness of a connected state may occur and the potential 
distribution of the high resistance film 1020b may shift from a desired value, in order 
to avoid thisthe spacer 1020 the interlayer of low resistance in the overall-length 
region of the spacer end (****** — being certain — it is — a lateral portion) which 
contacts the faceplate 1017 and substrate 1011 side[ provide and ] By impressing 
desired potential to this interlayer partpotential of the whole high resistance film 



1020b is made controllable. 

[0069]3) Control the orbit of the emission electron. 

The electron emitted from the cold cathode element 1012 constitutes an electron 
orbit according to the potential distribution formed between the faceplate 1017 and 
the substrate 101 1. About the electron emitted from the cold cathode element near 
the spacerthe restrictions (wiringchange of an element positionetc.) accompanying 
installing a spacer may arise. In such a casein order to form a picture without 
distortion or unevennessit is necessary to control the orbit of the emitted electron 
and to irradiate the position of the request on the faceplate 1017 with an electron. By 
providing the interlayer of low resistance in the lateral portion of the field which 
contacts the faceplate 1017 and substrate 1011 sidethe desired characteristic can be 
given to about 1020-spacer potential distributionand the orbit of the emitted electron 
can be controlled. 

[0070]The interlayer 1020c who is a low resistance film should just choose the 
material which has resistance low enough compared with the high resistance film 
1020bMetalsuch as nickelCrAuMoWPtTialuminumCuand PdOr it is suitably chosen 
from semiconductor materialssuch as a printed conductor which comprises metala 
metallic oxideglasssuch as an alloy and PdAgAuRu02and Pd-Agetc. or a transparence 
conductor of In203-Sn02 gradeand polysiliconetc. 

[007 1]The jointing material 1041 needs to give conductivity so that the spacer 1020 
may electrically connect with the line writing direction wiring 1013 and the metal back 
1019. That isthe frit glass which added electroconductive gluemetal particlesand a 
conductive filler is preferred. 

[0072]Dx1-Dxmand Dyl-Dyn and Hv are the terminals for electrical connection of the 
airtight structure established in order to electrically connect the display panel 
concerned and an unillustrated electric circuit. Dxl-Dxm have as electrically [ the line 
writing direction wiring 1013 of a multi-electron beam sourceand Dyl-Dyn ] as the 
metal back 1019 of a faceplate connected the row direction wiring 1014 of a multi- 
electron beam sourceand Hv. 

[0073]In order to exhaust the inside of a tight container to a vacuumafter assembling 
a tight containerunillustrated an exhaust pipe and a vacuum pump are connected and 
the inside of a tight container is exhausted to the degree of vacuum about the 7th 
power of minus [Torr] often. Thenalthough an exhaust pipe Is closedin order to 
maintain the degree of vacuum in a tight containera getter film (un-illustrating) is 
formed in the position in a tight container just before closure or after closure. A 
getter film is a film which heated the getter material which uses Ba as the main 
ingredientsfor example by a heater or high frequency induction heatingvapor- 
deposited itand formed itand the inside of a tight container is maintained by the 
degree of vacuum of the 5th power of 1x10 minusor the 7th power of 1x10 minus 
[Torr] by the adsorbing action of this getter film. 

[0074]If the image display device using the display panel explained above impresses 



voltage to each cold cathode element 1012 through the container outer edge children 
Dxl thru/or DxmDylor Dynelectrons will be emitted from each cold cathode element 
1012. The high voltage of hundreds [V] thru/or a number [kV] is impressed to the 
metal back 1019 for a container outer edge child through Hv simultaneously with itthe 
electron emitted [ above-mentioned ] is acceleratedand it is made to collide with the 
inner surface of the faceplate 1017. The fluorescent substance of each color which 
makes the fluorescent screen 1018 is excited by thislight is emittedand a picture is 
displayed. 

[0075]The impressed electromotive force to the surface conduction type emission 
elements 1012 of this embodiment which is a cold cathode element Usually 12 - 16 
[V] gradeThe distance d of the metal back 1019 and the cold cathode element 1012 is 
0.1 [mm] to 8 [mm] gradeand 10 [kV] grades from the voltage 0.1 between the metal 
back 1019 and the cold cathode element 1012 [kV]. 

[0076]In the abovethe basic constitution of the display panel of this embodimentthe 
processand the outline of the image display device were explained. 
[0077](2) Explain the manufacturing method of a multi-electron beam sourcenext the 
manufacturing method of a multi-electron beam source used for the display panel of 
said example. If the multi-electron beam source used for the image display device of 
this embodiment is an electron source which carried out passive-matrix wiring of the 
cold cathode elementthere will be no restriction in the materialthe shapeor the 
process of a cold cathode element. Thereforecold cathode elementssuch as surface 
conduction type emission elementsFE type or an MIM typecan be usedfor example. 
[0078]Howeverespecially under the circumstances where a display large a display 
screen and cheap moreover is called forsurface conduction type emission elements 
are preferred also in these cold cathode elements. That isin FE typein order that the 
relative positions and shape of an emitter cone and a gate electrode may influence an 
electron emission characteristic greatlyvery highly precise production technology is 
neededbut this becomes a disadvantageous factor for attaining large-area-izing and 
reduction of a manufacturing cost. In an MIM typealthough it is necessary to make 
thickness of an insulating layer and an upper electrode for it to be thin and uniform 
moreoverit becomes a disadvantageous factor for this also attaining large-area-izing 
and reduction of a manufacturing cost. In that respectsince the manufacturing method 
of surface conduction type emission elements Is comparatively simplelarge-area-izing 
and reduction of a manufacturing cost are easy for them. Artificers have found out 
that what formed an electron emission part or its periphery from particle membranes 
dividesand it excels in an electron emission characteristicand can moreover 
manufacture easily also in surface conduction type emission elements. Thereforein 
order to use for the multi-electron beam source of the image display device of a big 
screen with high-intensityit can be said that it is the most suitable. Thenin the display 
panel of the above-mentioned embodimentthe surface conduction type emission 
elements which formed an electron emission part or its periphery from particle 



membranes were used. Thenfundamental compositiona processand the characteristic 
are first explained about suitable surface conduction type emission elementsand the 
structure of the multi-electron beam source which carried out passive-matrix wiring 
of many elements after that is described. 

[0079](Suitable element composition and a process of surface conduction type 
emission elements) Two kindsa flat-surface type and a vertical typeare raised to the 
typical composition of the surface conduction type emission elements which form an 
electron emission part or its periphery from particle membranes. 
[0080](Flat-surface type surface conduction type emission elements) Flat-surface 
type the element composition and the process of surface conduction type emission 
elements are explained first. Drawing 6 is the top view (a) and sectional view (b) for 
explaining the composition of flat-surface type surface conduction type emission 
elements. The electron emission part in which 1 104 formed a substrateand 1 102 and 
11 03 in with the element electrodeand was formed in with the conductive thin filmand 
1 101 formed 1 105 by energization foaming processingand 1113 are the thin films 
formed by energization activation among a figure. 

[0081]As the substrate llOlvarious glass substrates including silica glass or blue 
plate glassthe substrate which laminated the insulating layer made from for 
exampleSi02 on various ceramics boards including alumina or an above-mentioned 
various baseetc. can be usedfor example. 

[0082]The element electrodes 1102 and 1103 which countered a substrates face and 
parallel and were provided on the substrate 1 101 are formed with the material which 
has conductivity. For examplethe alloy of metal including 

nickelCrAuMoWPtTiCuPdAgetc.or these metal or In2 03 What is necessary is to 
choose material and just to use it suitablyout of semiconductorssuch as metallic 
oxides including -Sn02and polysiliconetc. In order to form an electrodeif it usesfor 
example combining film production artsuch as vacuum depositionand patterning 
artsuch as photo lithography and etchingit can form easilybut even if it forms using 
the other method (for exampleprinting technique)it does not interfere. 
[0083]The shape of the element electrodes 1 102 and 1 103 is suitably designed 
according to the purpose of applying the electron emission element concerned. 
Generallyalthough the electrode spacing L usually chooses a numerical value suitable 
from the range of hundreds of micrometers from hundreds of A and is designedthe 
range of 10 micrometers of numbers is more preferred than several micrometers in 
order to apply to a display especially. About thickness [ of an element electrode ] da 
suitable numerical value is usually chosen from the range of several micrometers from 
hundreds of A. 

[0084] Particle membranes are used for the portion of the conductive thin film 1 104. 
The particle membranes described here put the thing of the film (the aggregate of 
island shape is also included) which contained many particles as a component. If 
particle membranes are investigated microscopicallythe structure which the structure 



where each particle estranged and has been arrangedthe structure which particles 
adjoined mutuallyor particles usually overlapped mutually will be observed. 
[0085]Although the particle diameter of the particles used for particle membranes is 
contained in the range of thousands of [ several to ] Athe thing of the range of 10 to 
200 A is especially preferred. The thickness of particle membranes is suitably set up 
in consideration of terms and conditions which are described below. That isthey are 
conditions required in order to make it the proper value which mentions later the 
electrical resistance of particle membranes itself [ conditions required to electrically 
connect with the element electrode 1 102 or 1 103 goodconditions required to perform 
energization foaming mentioned later goodand ] etc. Although set up in the range of 
thousands of [ several to ] Aspecificallyit is especially desirable for 10 to 500 A. 
[0086]As a material by which it is used for forming particle membranes and in which it 
dealsFor examplemetal including PdPtRuAgAuTilnCuCrFeZnSnTaWPbetc.Oxides 
including PdOSn02and In2 03PbOand Sb2 03 etc.Borides including 
HfB2ZrB2LaB6CeB6YB4GdB4etc.Semiconductors including nitrides including carbide 
including TiCZrCHfCTaCSiCWCetc.TiNZrNHfNetc.Sigermaniumetc.carbonetc. are 
raisedand it is suitably chosen from these. 

[0087]Although the conductive thin film 1 104 was formed by particle membranesabout 
the sheet resistance valuesit set up to have stated above so that it might be 
contained in the range of the 7th power [ohm/**] of 10 from the cube of 10. 
[0088]Since electrically being connected good is desirable as for the conductive thin 
film 1 104 and the element electrodes 1 102 and 1 103the structure where mutual parts 
overlap has been taken. In the example of drawing 6 although the method of the lap 
was laminated in order of the substratethe element electrodeand the conductive thin 
film from the bottomeven if it laminates in order of substrateconductive thin filmand 
element electrode ** from the bottom depending on the caseit does not interfere. 
[0089]The electron emission part 1 105 is a portion of the letter of a crack formed in 
some conductive thin films 1 104and has high resistance character rather than the 
surrounding conductive thin film electrically. A crack is formed by processing 
energization foaming mentioned later to the conductive thin film 1 104. In a cracka 
particle with a particle diameter of hundreds of [ several to ] A may be arranged. 
Since it was difficultillustrating the position and shape of a actual electron emission 
part precisely and correctly was typically shown in drawing 6 . 
[0090]The thin film 1 1 13 is a thin film which consists of carbon or carbon 
compoundsand has covered the electron emission part 1 105 and its neighborhood. 
The thin film 1113 is formed by processing the energization activation mentioned later 
after energization foaming processing. 

[0091]the thin film 1113 — single crystal graphitepolycrystal graphiteamorphous 
carbonand ******** — it is — or although it is the mixture and thickness takes 
below 500 [angstrom]it is still more preferred that it takes below 300 [angstrom]. 
[0092]Since it was difficultillustrating the position and shape of the actual thin film 



1113 precisely was typically shown in drawing 6 . In the top view (a)the element which 
removed some thin films 1113 was illustrated. 

[0093]As mentioned abovealthough the basic constitution of the desirable element 
was describedthe following elements were used in this embodiment 
[0094]That isNi membrane was used for the element electrodes 1 102 and 1 103 at the 
substrate 1 101 using blue plate glass. Thickness d of the element electrode set to 
1000 [angstrom]and the electrode spacing L was set to 2 [a micrometer]. 
[0095]Using Pd or PdO as a main material of particle membranesthickness of particle 
membranes was set to about 100 [angstromjand width W was set to 100 [a 
micrometer]. 

[0096]Nextthe manufacturing method of suitable flat-surface type surface conduction 
type emission elements is explained, (a) - (d) of drawing 7 is a sectional view for 
explaining the manufacturing process of surface conduction type emission 
elementsand the notation of each member of it is the same as that of said drawing 6 . 
[0097] 1) Firstas shown in drawing 7 (a)form the element electrodes 1 102 and 1 103 on 
the substrate 1 101. 

[0098]If in charge of formingthe material of an element electrode is made to fully 
deposit the substrate 1 101 after washing using a detergentpure waterand an organic 
solvent beforehand. (As a method of depositing****** is good in vacuum-film- 
formation artsuch as vacuum deposition and a sputtering techniquefor example.) The 
deposited electrode material is patterned after that using photo lithography etching 
technologyand the element electrode (1 102 and 1 103) of the couple shown in (a) is 
formed. 

[0099]2) Nextas shown in the figure (b)form the conductive thin film 1 104. 
[0100]After in forming applying an organometallic solution to the substrate of the 
above (a) firstdryingcarrying out heating baking treatment and forming particle 
membranesit patterns after predetermined shape by photo lithography etching. Herean 
organometallic solution is a solution of the organic metallic compound which uses as 
main elements material of particles used for a conductive thin film. (Specifically by 
this embodimentPd was used as a main element) Although the dipping method was 
used as a coating method in the embodimentit is otherfor examplethe spinner method 
and a spray method may be used. . 

[0101]As a method for film deposition of the conductive thin film made from particle 
membranesvacuum deposition methods and sputtering techniques other than the 
method by spreading of the organometallic solution used by this embodimentor 
modified chemical vapor deposition may be used. 

[0102]3) Nextas shown in the figure (c)impress proper voltage among the element 
electrodes 1 102 and 1 103 from the power supply 1 1 10 for foamingperform 
energization foaming processingand form the electron emission part 1 105. 
[01 03] Energization foaming processing is processing changed to a suitable structure 
to energize to the conductive thin film 1 104 of the figure (b) made from particle 



membranesmake the part breakchange or deteriorate suitablyand perform electron 
emission. The suitable crack for a thin film is formed in the portion (namelyelectron 
emission part 11 05) which changed to a suitable structure to perform electron 
emission among the conductive thin films made from particle membranes. After being 
formed [ before the electron emission part 1105 is formed ]the electrical resistance 
measured among the element electrodes 1102 and 1103 increases substantially. 
[0104]In order to explain an energizing method in more detailan example of the proper 
voltage waveform impressed from the power supply 1 1 10 for foaming is shown in 
drawing 8 . When forming the conductive thin film made from particle membranespulse 
form voltage was preferredand when it was this embodimentas it was shown in the 
figurethe chopping-sea pulse of the pulse width T1 was continuously impressed with 
the pulse interval T2. On that occasionpressure up of the peak value Vpf of a 
chopping-sea pulse was carried out one by one. Monitor pulse Pm for monitoring the 
formation state of the electron emission part 1 1 05 was inserted between chopping- 
sea pulses at the proper intervaland the current which flows in that case was 
measured with the ammeter 1111. 

[0105]In the embodimentfor example under the vacuum atmosphere about the 5th 
power of minus [torr] of lOpulse width T1 was set to 1 [a ms]the pulse interval T2 
was set to 10 [a ms]and pressure up of 0.1 every [V] of the peak value Vpf was 
carried out for every pulse. And whenever it carried out 5 pulse applying of the 
chopping seamonitor pulse Pm was inserted at 1 time of the rate. The voltage Vpm of 
the monitor pulse was set as 0.1 [V]s not have an adverse effect on foaming 
processing. And the energization in connection with foaming processing was ended in 
the stage from which the electrical resistance between the element electrodes 1 102 
and 1 103 became the 6th power [ohm] of IxlOi.e.the stage from which the current 
measured with the ammeter 1111 at the time of monitor pulse applying became the 
7th power of below minus [A] of 1x10. 

[0106]It is a desirable method related with the surface conduction type emission 
elements of this embodimentfor exampleas for the above-mentioned methodwhen the 
design of surface conduction type emission elementssuch as materialthickness or the 
element electrode interval L of particle membranesis changedit is desirable to change 
the conditions of energization suitably according to it. 

[0107]4) Nextas shown in (d) of drawing 7 impress proper voltage among the element 
electrodes 1 102 and 1 103 from the power supply 1112 for activationperform 
energization activationand improve an electron emission characteristic. 
[01 08] Energization activation is processing which energizes on proper conditions to 
the electron emission part 1 1 05 of the figure (c) formed by said energization foaming 
processingand makes carbon or carbon compounds deposit on the neighborhood. (In 
the figurethe sediment which consists of carbon or carbon compounds was typically 
shown as the member 1113.) In additionthe emission current in the same impressed 
electromotive force can be made to increase to 100 or more times typically [ before 



carrying out ] by performing energization activation. 

[0109]Carbon or carbon compounds which makes the origin the organic compound 
which exists in a vacuum atmosphere is made to specifically deposit by impressing a 
voltage pulse periodically in the vacuum atmosphere within the limits of the 4th power 
of minus of 10 thru/or the 5th power of minus [torr] of 10. the sediment 1113 — 
single crystal graphitepolycrystal graphiteamorphous carbonand ******** — it is — 
or it is the mixture and thickness is below 300 [angstrom] more preferably below 500 
[angstrom]. 

[01 10]In order to explain an energizing method in more detailan example of the proper 
voltage waveform impressed to (a) of drawing 9 f rom the power supply 1 1 1 2 for 
activation is shown. In this embodimentalthough the square wave of fixed voltage was 
impressed periodically and energization activation was performed14 [V] set voltage 
Vac of the square wave to 10 [a ms]andspecificallypulse width T3 carried out 1 [a 
ms] and the pulse interval T4. They are desirable conditions about the surface 
conduction type emission elements of this embodimentand as for above-mentioned 
energizing conditionswhen the design of surface conduction type emission elements is 
changedit is desirable to change conditions suitably according to it. 
[01 1 1]1 1 14 shown in (d) of drawing 7 is an anode electrode for catching the emission 
current le emitted from these surface conduction type emission elementsand DC high 
voltage power 1115 and the ammeter 1116 are connected. (After incorporating the 
substrate 1101 into a display panel in additionin performing activation) The phosphor 
screen of a display panel is used as the anode electrode 1114. While impressing 
voltage from the power supply 1 1 12 for activationthe emission current le is measured 
with the ammeter 1 1 16the advancing state of energization activation is monitoredand 
operation of the power supply 1 1 12 for activation is controlled. Although an example 
of the emission current le measured with the ammeter 1116 is shown in drawing 9 
(b)if it begins to impress pulse voltage from the activation power supply 1 1 12the 
emission current le will increase with progress of timebut it will be saturated soon and 
will hardly increase. Thuswhen the emission current le is saturated mostlythe voltage 
impressing from the power supply 1 1 12 for activation is suspendedand energization 
activation is ended. 

[01 12]They are desirable conditions about the surface conduction type emission 
elements of this embodimentand as for above-mentioned energizing conditionswhen 
the design of surface conduction type emission elements is changedit is desirable to 
change conditions suitably according to it. 

[0113]The flat-surface type surface conduction type emission elements shown in 
drawing 7 (e) as mentioned above were manufactured. 

[01 14]Another typical composition of the surface conduction type emission elements 
which formed (the surface conduction type emission elements of a vertical type) next 
an electron emission partor its circumference from particle membranesi.e.the 
composition of the surface conduction type emission elements of a vertical typeis 



explained. 

[01 15] Drawing 10 is a typical sectional view for explaining the basic constitution of a 
vertical typethe conductive thin film In which a substrateand 1 202 and 1 203 used the 
element electrode1206 used the level difference formation memberandas for 
12041201 in a figure used particle membranesthe electron emission part which formed 

1205 by energization foaming processingand the thin film which formed 1213 by 
energization activation — it comes out. 

[01 16]0ne of the two (1202) of the element electrodes is provided on the level 
difference formation member 1206and the point that a vertical type differs from the 
flat-surface type explained previously is one of the points that the conductive thin 
film 1 204 has covered the side of the level difference formation member 1 206. 
Thereforethe element electrode interval L in the flat-surface type of said drawing 6 is 
set up as the level difference quantity Ls of the level difference formation member 

1206 in a vertical type. It is possible to attach without the substrate 1201 the element 
electrodes 1202 and 1203and the conductive thin film 1204 using particle 
membranesand to use similarly the material enumerated during said flat-surface type 
explanation. Material of insulation electrically like Si02 is used for the level difference 
formation member 1 206for example. 

[01 17]Nextthe process of the surface conduction type emission elements of a vertical 
type is explained, (a) - (f) of drawing 1 1 is a sectional view for explaining a 
manufacturing processand the notation of each member of it is the same as that of 
said drawing 10 . 

[01 18]1) Firstas shown in drawing 1 1 (a)form the element electrode 1203 on the 
substrate 1201. 

2) Nextas shown in the figure (b)laminate the insulating layer 1206 for forming a level 
difference formation member. Although the insulating layer 1206 should just laminate 
Si02 by a sputtering techniquefor exampleother methods for film depositionsuch as a 
vacuum deposition method and print processesmay be used for itfor example. 

3) Nextas shown in the figure (c)form the element electrode 1202 on the insulating 
layer 1 206. 

4) Nextas shown in the figure (d)remove a part of insulating layer 1 206 of the figure 
(c)for example using an etching methodand expose the element electrode 1 203. 

5) Nextas shown in the figure (e)form the conductive thin film 1 204 using particle 
membranes. What is necessary is just to use membrane formation artsuch as the 
applying methodas well as [ for example] a said flat-surface type casein order to form. 

6) Nextas well as a said flat-surface type caseperform energization foaming 
processing and form the electron emission part 1205 in the conductive thin film 1204 
of the figure (e). (What is necessary is just to perform flat-surface type energization 
foaming processing in which it explained using drawing 7 (c)and same processing) 

7) Nextperform energization activation and make carbon or the carbon compounds 
1213 deposit near the electron emission part as well as a said flat-surface type case. 



(What is necessary is just to perform flat-surface type energization activation 
explained using drawing 7 (d)and same processing) The surface conduction type 
emission elements of the vertical type shown in drawing 1 1 (f) as mentioned above 
were manufactured. 

[01 19](Characteristic of surface conduction type emission elements of having used 
for the display) Although element composition and a process were explained above 
about the surface conduction type emission elements of a flat-surface type and a 
vertical typethe characteristic of an element of next having used for the display is 
described. 

[0120]The typical example of the opposite (emission current le) (element impressed 
electromotive force Vf) characteristic and (element current If) the opposite (element 
impressed electromotive force Vf) characteristic of the element used for the display 
is shown in drawing 1 2 . Since the emission current le was remarkably small compared 
with the element current Ifand it was difficult to illustrate with the same measure and 
also these characteristics were what changes by changing design parameterssuch as 
a size of an elementand shapetwo graphs were respectively illustrated in the arbitrary 
unit. 

[0121]The element used for the display has the three characteristics described below 
about the emission current le. 

[0122]If the voltage of the size more than a certain voltage (this is called the 
threshold voltage Vth) is impressed to an elementin the first placethe emission 
current le will increase rapidlybut on the other hand on the voltage of less than the 
threshold voltage Vththe emission current le is hardly detected. That isit is the 
nonlinear element which had the clear threshold voltage Vth about the emission 
current le. 

[0123]Since the emission current le changes depending on the voltage Vf impressed 
to an elementit can control [ second ] the size of the emission current le by the 
voltage Vf. 

[0124]Since the speed of response of the current le emitted [ third ] from an element 
to the voltage Vf impressed to an element is quickthe amount of electronic charge 
emitted from an element is controllable by the length of time to impress the voltage 
Vf. 

[0125]Since it had the above characteristicssurface conduction type emission 
elements were able to be used conveniently for a display. For examplein the display 
which provided many elements corresponding to the pixel of a display screenif the 
first characteristic is usedit is possible to display by scanning a display screen 
sequentially. That isaccording to desired light emitting luminancethe voltage more 
than the threshold voltage Vth is suitably impressed to the element under driveand 
the voltage of less than the threshold voltage Vth is impressed to the element of a 
non selection state. By changing the element to drive one by oneit is possible to 
display by scanning a display screen sequentially. 



[0126]the second characteristic — or since light emitting luminance is controllable by 
using the third characteristicit is possible to perform a gradient display. 
[0127](The structure of the multi-electron beam source which carried out passive- 
matrix wiring of many elements)next the structure of the multi-electron beam source 
which arranged above-mentioned surface conduction type emission elements on the 
substrateand carried out passive-matrix wiring are described. 
[0128]What is shown in drawing 2 is the top view of a multi-electron beam source 
used for the display panel of said drawing 1 . On a substratethe same surface 
conduction type emission elements as what was shown by said drawing 6 are 
arrangedand these elements are wired in the shape of a passive matrix with the line 
writing direction wiring electrode 1013 and the column direction wiring electrode 1014. 
The insulating layer (un-illustrating) is formed in inter-electrodeand the electric 
insulation is maintained at the portion which the line writing direction wiring electrode 
1013 and the column direction wiring electrode 1014 intersect. 
[0129]The section in alignment with B-B' of drawing 2 is shown in drawing 3 . 
[01 30] Beforehand the multi electron source of such a structure on a substrate The 
line writing direction wiring electrode 1013the column direction wiring electrode 
lOMan inter-electrode insulating layer (un-illustrating)And after forming the element 
electrode and conductive thin film of surface conduction type emission elementsit 
manufactured by supplying electric power to each element via the line writing 
direction wiring electrode 1013 and the column direction wiring electrode lOHand 
performing energization foaming processing and energization activation. 
[0131](3) Drive circuit composition (and drive method) 

Drawing 1 3 shows the outline composition of the drive circuit for performing a 
television display based on the TV signal of NTSC system with a block diagram. 
Among the figurethe display panel 1701 is equivalent to the display panel mentioned 
aboveand as mentioned aboveit is manufactured and it operates. The scanning circuit 
1 702 scans a display line and the control circuit 1 703 generates the signal etc. which 
are inputted into the scanning circuit 1702, The shift register 1704 shifts the data in 
every lineand the line memory 1 705 inputs the data for one line from the shift register 
1 704 into the modulating-signal generator 1 707. The synchronizing signal separate 
circuit 1706 separates a synchronized signal from an NTSC signal. 
[0132]Hereafterthe function of each part of a device of drawing 1 3 is explained in 
detail. 

[0133]The display panel 1701 is first connected with the external electric circuit via 
the terminals Dxl thru/or Dxmthe terminals Dyl thru/or Dynand the secondary 
terminal Hv. among thesethe multi-electron beam source established in the display 
panel 1701 at the terminals Dxl thru/or Dxmi.e.the cold cathode element by which 
matrix wiring was carried out at the matrix form of the m line n sequence — every 
[ one line (n element) ] — the scanning signal for driving one by one is impressed. On 
the other handthe modulating signal for controlling the output electron beam of each 



n element selected with said scanning signal for one line is impressed to the terminals 
Dyl thru/or Dyn. Although the direct current voltage of 5 [kV] is supplied to the 
secondary terminal Hv from the direct current voltage supply Vafor examplethis is the 
accelerating voltage for giving sufficient energy to excite a fluorescent substance to 
the electron beam outputted from a multi-electron beam source. 
[0134]Nextthe scanning circuit 1702 is explained. The circuit equips an inside with m 
switching elements (typically shown by S1 thru/or Sm among the figure)and each 
switching elementThe output voltage of the direct current voltage supply Vx or either 
of 0 [V]s (grand level) is chosenand it electrically connects with the terminals Dxl 
thru/or Dxm of the display panel 1701. Although each switching element of SI thru/or 
Sm operates based on the control signal Tscan which the control circuit 1 703 
outputsit can be easily constituted by combining a actual for exampleswitching 
element like FET. Said direct current voltage supply Vx are set up output fixed 
voltage so that the driver voltage impressed to the element which is not scanned 
based on the characteristic of the electron emission element illustrated to drawing 12 
may become below in electron emission threshold voltage Vth voltage. 
[0135]The control circuit 1703 has the work in which operation of each part is 
adjusted so that a suitable display may be performed based on the picture signal 
inputted from the exterior. Based on the synchronized signal Tsync sent from the 
synchronizing signal separate circuit 1 706 explained beloweach control signal of 
TscanTsftand Tmry is generated to each part. The synchronizing signal separate 
circuit 1 706 is a circuit for separating a synchronized signal ingredient and a 
luminance signal componentand if a frequency separation (filter) circuit is used as 
known wellit can consist of easily TV signals of the NTSC system inputted from the 
outside. It consisted of a Vertical Synchronizing signal and a Horizontal Synchronizing 
signal so that it might be known wellbut the synchronized signal separated by the 
synchronizing signal separate circuit 1 706 was illustrated as a Tsync signalafter 
[ expedient ] explaining here. On the other handthe signal is inputted into the shift 
register 1704 although the luminance signal component of the picture separated from 
said TV signal is expressed as a DATA signal for convenience. 
[0136]The shift register 1704 is for carrying out serial/parallel conversion of said 
DATA signal inputted serially for every line of a pictureand operates based on the 
control signal Tsft sent from said control circuit 1 703. That isit can also be put in 
another way as the control signal Tsft being a shift clock of the shift register 1 704. 
The data for the picture of one line by which serial/parallel conversion was carried 
out (it is equivalent to an electron emission element n matter henchman's drive data) 
is outputted from said shift register 1704 as n signals of Idl thru/or Idn. 
[0137]The line memory 1705 is memory storage for between required time to 
memorize the data for the picture of one lineand memorizes the contents of Idl 
thru/or Idn suitably according to the control signal Tmry sent from the control circuit 
1703. The memorized contents are outputted as I'dl thru/or I'dnand are inputted into 



the modulating-signal generator 1 707. 

[0138]The modulating-signal generator 1707 is a signal source for carrying out the 
drive abnormal conditions of each of the electron emission element 1015 
appropriately according to each of said image data Tdl thru/or I'dnand the output 
signal is impressed to the electron emission element 1015 in the display panel 1701 
through the terminals Dyl thru/or Dyn. 

[0139]As explained using drawing 12 the surface conduction type emission elements in 
connection with this embodiment have the following basic characteristics to the 
emission current le. That isthere is the clear threshold voltage Vth (the surface 
conduction type emission elements of the example mentioned later 8 [V]s) in an 
electron emission elementand only when the voltage beyond the threshold Vth is 
impressedelectron emission arises. To the voltage beyond the electron emission 
threshold Vththe emission current le also changes according to the change of 
potential like the graph of drawing 12 . When impressing pulse form voltage to this 
elementeven if it impresses the voltage below the electron emission threshold Vthfor 
exampleelectron emission is not produced from thisbut when impressing the voltage 
beyond the electron emission threshold Vthan electron beam is outputted from 
surface conduction type emission elements. In that caseit is possible by changing the 
peak value Vm of a pulse to control the intensity of an output electron beam. It is 
possible to control the total amount of the electric charge of the electron beam 
outputted by changing the width Pw of a pulse. 

[0140]Thereforeaccording to an input signala voltage modulation methodpulse width 
modulationetc. are employable as a method which modulates an electron emission 
element. It faces carrying out a voltage modulation method and the circuit of a 
voltage modulation method which generates the voltage pulse of fixed length and 
modulates the peak value of a pulse suitably according to the data inputted can be 
used as the modulating-signal generator 1 707. It faces carrying out pulse width 
modulation and the circuit of pulse width modulation which generates the voltage 
pulse of fixed peak value and modulates the width of a voltage pulse suitably 
according to the data inputted can be used as the modulating-signal generator 1 707. 
[0141]The thing of a digital signal type or the thing of an analog signal type can also 
be used for the shift register 1704 or the line memory 1705. That isit is because 
serial/parallel conversion and memory of a picture signal should just be performed at 
the rate of predetermined. 

[0142]What is necessary is to digitahsignaHze output signal DATA of the 
synchronizing signal separate circuit 1 706to use a digital signal typebut just to form 
an A/D converter in this at the outputting part of the synchronizing signal separate 
circuit 1 706. The circuit where the output signal of the line memory 1 1 5 is used for a 
modulating-signal generator by the digital signal or an analog signal in relation to this 
becomes a little different thing. That isin the case of the voltage modulation method 
using a digital signalan amplifying circuit etc. are added to the modulating-signal 



generator 1 707 if neededfor example using a D/A conversion circuit. 
[0143]In the case of pulse width modulationthe circuit which combined the 
comparator (comparator) which compares with the output value of said memory the 
output value of a calculating machine (counter) and a calculating machine which 
calculates the wave number which a high-speed oscillator and an oscillator outputfor 
example is used for the modulating-signal generator 1 707. The amplifier for amplifying 
the voltage of the modulating signal which a comparator outputs and by which Pulse 
Density Modulation was carried out to the driver voltage of an electron emission 
element if needed can also be added. 

[0144]In the case of the voltage modulation method using an analog signalthe 
amplifying circuit which used the operational amplifier etc.for example can be adopted 
as the modulating-signal generator 1 707and a shift level circuit etc. can also be added 
to it if needed. In the case of pulse width modulationa voltage-controlled oscillating 
circuit (VCO) can be adoptedand the amplifier for amplifying the voltage to the driver 
voltage of an electron emission element if needed can also be added to itfor example. 
[0145]In the image display device which can apply this embodiment which can take 
such compositionelectron emission arises by impressing voltage to each electron 
emission element via the container outer edge children Dxl thru/or DxmDylor Dyn. 
And high voltage is impressed to the metal back 1019 or a transparent electrode (un- 
illustrating) via the secondary terminal Hvand an electron beam is accelerated. The 
accelerated electron collides with the fluorescent screen lOISIuminescence produces 
itand a picture is formed. 

[0146]The composition of the image display device described here is an example of 
the image forming device which can apply this inventionand various modification is 
possible for it based on the thought of this invention. Although NTSC system was 
held about the input signalan input signal is not restricted to this and can also adopt 
the television signal (high-definition TVs including MUSE) method which consists of 
many scanning lines from these besides PALan SECAM systemetc. 
[0147](spacer) The low resistance film 1020c (interlayer) is formed in the end (the 
contact surface or lateral portion of the spacer 1020) which contacts said high 
resistance film 1020bthe faceplate 1017and the substrate 1011 as mentioned above. 
Each low resistance film 1020c (interlayer) by the side of the faceplate 1017 and the 
substrate 101 1 is electrically connected with the high resistance film 1020b. When a 
protuberance form portion exists in the shape of the low resistance film 1020c 
(interlayer) temporarilychange of a steep electric field arises around ita height 
becomes a causeand discharge is caused. 

[0148]The example of the projection shape of the concrete low resistance film 1020c 
(interlayer) is shown in drawing 14 A and drawing 14 B. Drawing 14 A is an example in 
the end of the high resistance film 1020b and the low resistance film 1020c 
(interlayer) of the side of the joined part by the side of the faceplate 1017 and the 
substrate 1011. In this examplethe low resistance film 1020c (interlayer) forms the 



angle which is 90 degreesand the electric field of the portion which makes this right 
angle becomes strong. In drawing 14 Bin order that the straight side side lateral 
portion of the spacer 1020 and the shorter side side lateral portion may make the 
angle of 90 degrees mutuallythe electric field of the crossing arris part becomes 
strong. 

[0149]Belowthe measure for these problems is described. 

[0150]Since a steep change of an electric field was not producedthe low resistance 
film 1020c (interlayer) consisted of only a straight line and a curve with large 
curvature. That ishe is trying not to include shapesuch as a curve with small 
projectionacute angleand curvature radiusin the exposed portion in the tight container 
of the edge of the low resistance film 1020c. 

[0151]The distance between the low resistance films 1020c (the faceplate 1017 side 
and the substrate 1011 side) of both spacers 1020 expressed with below-mentioned 
drawing 1 5 GWhen a curvature radius [ in / for the voltage impressed between the 
above-mentioned low resistance films 1020c / the end of Va and the low resistance 
film 1020c ] is set to rthe maximum field intensity Emax produced at the end of the 
low resistance film 1020c is Emax=beta (Va/G) in general. 
beta= [2 (G/r)/ln (4 G/r)] 

It is come out and expressed. (Va/G) is an average electric field produced among 
both low resistance films 1020cand the coefficient beta expresses with the end of the 
low resistance film 1020c here the ratio into which an electric field becomes strong. 
The above-mentioned formula correspondswhen a height has the shape near the 
symmetry of revolution toward an average electric field direction. In this 
embodimentsince it becomes the composition of having the low resistance film 1020c 
at both the surface and the rear face to the thickness direction of a spacerit is 
thought that it corresponds in the middle of rotational symmetry shape and plane 
symmetry shape (for examplecylindrical shape etc.). In plane symmetry shapethe 
coefficient beta is beta=(1/4) -root (G/r) in general. 

It can estimate. That iswhen beta is 100 times in the symmetry of revolutionin plane 
symmetrybeta will be about 10 times. Thereforeif the case of this embodiment is 
estimated coarselyit will be presumed that beta will be about 50 times from 20 times. 
[0152]Theoreticallyif it produces above the electric field of a 9th power [V/m] orderit 
has estimatedbut if the electron emission by the strong electric field formed the 
neighborhood [ a projection an angleetc. ] exceeds the 7th power [V/m] 
experientiallyit is said for the probability of field emission to increase. The 
phenomenon in which a still very smaller projection exists in a projection or an angle 
as this causeand the electric field is increasing etc. are pointed out. Thereforein the 
range of the producing method which can be used now also in the case of this 
embodiment and which can be mass-producedit is preferred to stop the above- 
mentioned maximum field intensity below to the 7th power [V/m]. Of courseoperation 
in the electric field region of the 9th power [V/m] is also possible by using the spacer 



produced very carefullywithout generating discharge, 

[01 53] Although the mutual field used the spacer of the rectangular parallelepiped 
shape which makes 90 degrees in the above example in each ridgelineas for the 
composition of the low resistance film 1020c in this inventionin the case of the spacer 
of the shape which makes the angle of 1 50 degrees or less in generalan effect shows 
up in the ridgeline between lateral portions to make. Thereforethis invention is 
applicable also to a right hexagonal prism or a right octagon pilaster-like spacerfor 
example. 

[0154]The example of a device is raised to below and this embodiment is explained 
further In full detail. 

[0155]. In each embodiment described belowmentioned above as a multi-electron 
beam source. The multi-electron beam source which carried out matrix wiring (refer 
to drawing 1 and drawing 2 ) of the surface conduction type emission elements of the 
NxM individual (N= 3072M= 1024) of a type which has an electron emission part to the 
inter-electrode conductive particle film with line writing direction wiring of M book and 
the row direction wiring of N book was used. 

[0156]The silicon nitride film was formed in the glass surface homogeneous as a rear 
plate (20 mm in Iength5 mm in widthand 0.2 mm in thickness) by a 0.5-micrometer 
sputtering techniqueand this was made into the insulation member 1020a. As a high 
resistance filmwhat laminated the chromium oxide film was used for the Cr-aluminum 
alloy nitride film or the membrane surface to cut. Thickness is 200 nm and 5 
nmrespectively. It is possible to use the high resistance film of not only this but this 
invention. 

[0157]Nextas a low resistance filmexcept for the endthe Au membrane of 0.1- 
micrometer thickness was formed in the 1013rd page of line writing direction 
wiringand the 1019th page of a metal back and parallel with band-like [ equal-width / 
of H= 30 micrometers ] so that it might be shown to a terminal area with the 
faceplate and rear plate sidei.e. drawing 1 ( drawing 15 ). 

[0158] Drawing 24 is a figure explaining the method of producing the low resistance 
film 1020c of the spacer 1020. After being installed in the submask 1051 which the 
spacer 1020 dashes against the long side side of a spacerand has a part (figure 
(a))the mask 1502 is arranged so that the spacer 1020 may be covered. 
[0159]The pattern is formed in the mask 1502 so that the spacer 1020 may be 
exposed corresponding to the low resistance film 1020c of desired shapeand the 
predetermined curvature radius is given to it in the field 1503 especially 
corresponding to the end of the low resistance film 1020c. Since this curvature radius 
is not less than several micrometersit can be formed using the usual etching method 
etc. The mask produced in the same manners can be used also about the mask used 
below by a 2nd embodiment mentioned later. In the state where it has been arranged 
as mentioned abovethe low resistance film 1020c was produced using the sputtering 
technique. 



[01 60] As another producing methodit irradiates with a high-output laser beamthe end 
of the low resistance film 1020c produced by the sputtering technique is removedand 
there is also a method of obtaining desired shape. In this methoda relative location 
gap of the spacer 1020 and the mask 1502 arisesand it also becomes a means to 
prevent an electric field from removing a garbage and becoming strongin the case 
where it is formed so that a low resistance film may intersect the side face end of a 
spacer etc. 

[0161]The end of the band-like low resistance film 1020c has been arranged so that it 
may come to the 1= 20-micrometer inside from the end of a spacer ( drawing 15 ). The 
portion of the edge of the both ends A of the low resistance film 1020c has given the 
curvature radius r of 20 micrometersand has connected it with the straight part B 
smoothly. The discharge produced by this when high tension is applied between a 
faceplate and a rear plate was prevented. The position of the end of the low 
resistance film 1020c should just go into the range by which the orbit of the electron 
emitted from an element is not influenced. The curvature radius r attached to a 
corner is not limited to the size of this embodimentbut should just apply the size 
shown in the above-mentioned. 

[0162]The spacer is connected using the metal back and the conductive frit glass on 
line writing direction wiring and a faceplate. Conductive frit uses what mixed the 
conductive particle which carried out golden coating of the surface for glass frit 
glassand has electrically connected it with the antistatic film of a spacer surfaceline 
writing direction wiringor a faceplate. 

[01 63] According to this embodimentthe display panel which has arranged the spacer 
1 020 shown in drawing 1 mentioned above was produced. Hereafterit explains in full 
detail using drawing 1 and drawing 5 . Firstthe substrate 101 1 which formed the line 
writing direction wiring electrode 1013the column direction wiring electrode lOHthe 
inter-electrode insulating layer (un-illustrating)and the element electrode and 
conductive thin film of surface conduction type emission elements on the substrate 
beforehand was fixed to the rear plate 1015. Nextthe inside of the surface of the 
insulation member 1020a which consists of soda lime glassthe spacer 1020 (the height 
5 [mm].) which formed the high resistance film 1020b of the after-mentioned [ page / 
4th ] exposed in a tight containerand formed the low resistance film 1020c as a 
conducting film to the contact surface The board thickness 200 [micrometer] and 20 
mm in length were fixed in parallel with the line writing direction wiring 1013 by regular 
intervals on the line writing direction wiring 1013 of the substrate 101 1. 
[0164]Thenthe faceplate 1017 in which the fluorescent screen 1018 and the metal 
back 1019 were attached to the inner surface has been arranged to the 5-mm upper 
part of the substrate 101 1 via the side attachment wall 1016and each joined part of 
the rear plate 1015the faceplate 1017the side attachment wall 1016and the spacer 
1020 was fixed to it. The joined part of the substrate 101 1 and the rear plate 1015the 
joined part of the rear plate 1015 and the side attachment wall 1016and the joined 



part of the faceplate 101 7 and the side attachment wall 1016 applied frit glass (un- 
illustrating)and sealed it by calcinating 10 minutes or more at 400 ** thru/or 500 ** 
in the atmosphere. 

[0165]By the substrate 101 1 sidethe spacer 1020 on the line writing direction wiring 
1013 (line width 300 [micrometer])In the faceplate 1017 sideit arranges on the 1019th 
page of a metal back via the conductive frit glass (un-illustrating) which mixed 
conducting materialssuch as a conductive filler or metalSimultaneously with sealing of 
the above-mentioned tight containerit pasted up by calcinating 10 minutes or more at 
400 ** thru/or 500 ** in the atmosphereand electric connection was also made. 
[0166]In this embodimentthe fluorescent screen 1018As shown in drawing 16 each 
color fluorescent substance 21a adopts the stripe shape prolonged in a column 
direction (the direction of Y)The black conductor 21b is used by the fluorescent 
screen arranged so that not only between between each color fluorescent substance 
(RGB) 21a but each pixel of the direction of Y may be separatedand the spacer 1020It 
has been arranged via the metal back 1019 in a black conductor 21b field (line width 
300 [micrometer]) parallel to a line writing direction (the direction of X). When 
performing the above-mentioned sealingin order to have to make each color 
fluorescent substance 21a and each element arranged on the substrate 101 1 
correspondthe rear plate 1015the faceplate 1017and the spacer 1020 performed 
sufficient alignment. 

[0167]The inside of the tight container completed as mentioned above is exhausted 
with a vacuum pump through an exhaust pipe (un-illustrating)After reaching sufficient 
degree of vacuumthe multi-electron beam source was manufactured by supplying 
electric power to each element via the line writing direction wiring electrode 1013 and 
the column direction wiring electrode 1014and performing the above-mentioned 
energization foaming processing and energization activation through the container 
outer edge children Dxl-Dxmand Dyl-Dyn. 

[0168]Nextwith the degree of vacuum about the 6th power of minus [Torr] of lOit 
welded by heating an unillustrated exhaust pipe with a gas burnerand the envelope 
(tight container) was closed. Finallygetter processing was performed in order to 
maintain the degree of vacuum after closure. 

[0169]In the image display device using a display panel as shown in drawing 1 and 
drawing 5 which were completed as mentioned aboveto each cold cathode element 
(surface conduction type emission elements) 1012. By impressing a scanning signal 
and a modulating signal from an unillustrated signal generation meansrespectivelymake 
electrons emit through the container outer edge children Dx1-DxmDy1 - Dynand to 
the metal back 1019. The picture was displayed by impressing high voltage through 
the secondary terminal Hv by accelerating an emission-electron beammaking an 
electron collide with the fluorescent screen 101 Sand making each color fluorescent 
substance 21a (R [ of drawing 16 ] GB) excite and emit light. The impressed 
electromotive force Va to the secondary terminal Hv made 14 [V]s 3 [kV] thru/or 10 



[kVjand impressed electromotive force Vf to each 1013-1014 wiring. 
[01 70]At this timealso including the luminescence spot by the emission electron from 
the cold cathode element 1012 in the position near the spacer 1020the luminescence 
spot row at equal intervals was formed in the shape of two dimensionsit was clear and 
the good color image display of color reproduction nature was completed. Not having 
generated the disorder of an electric field which affects an electron orbiteven if this 
installed the spacer 1020 is shown. 

[01 71]Two or more examples of an experiment performed to below using the display 
panel shown in drawing 1 are enumerated. The existence of discharge generating 
under an experimental parameter (GrVaEmax) and its conditions is shown. 
[0172] 
[Table 1] 

[0173][A 2nd embodiment] Drawing 21 is an important section lineblock diagram for 
describing a 2nd embodiment of this inventionand the spacer 1 020 is arranged like a 
1st embodiment between the substrate 1010 and the faceplate 1017 which make an 
electron source. As for the spacer 1020the high resistance film 1020b and the low 
resistance film 1020c are formed in the surface of the insulation member 1020a 
( drawing 21 un-illustrating). As for the straight side side of the insulation member 
1020aespecially the low resistance film 1020c is formed in the lateral portion 1020a-1 
pageand is electrically connected with the line writing direction wiring 1013 on the 
metal back 1019 on the faceplate 1017and the substrate 101 1. 1020 c-A expresses 
the low resistance film straight part parallel to the faceplate 1017 (metal back 1019) 
and the substrate 1011 (line writing direction wiring 1013) among the low resistance 
films 1020c among the figure. [ among the low resistance films 1020c / near shorter 
side side lateral portion 1020a-2 of the spacer 1020 (field of length L) ] 1020 c-BIt is 
connected with two or more straight lines (in this examplelow resistance film straight 
part 1020 c-A is includedand they are three straight lines) which make an obtuse 
angle mutuallyand the low resistance membrane end part which makes the shape 
(cross position 1020 c-C) which intersects the line writing direction wiring 1013 is 
expressed. 

[01 74] Although low resistance membrane end part 1020 c-B was constituted from a 
polygon which consists of obtuse angles in this embodimentThe effect which eases 
the electric field concentrates in low resistance membrane end part 1020 c-B as well 
as the case where low resistance membrane end part 1 020 c-B is constituted from a 
smooth curve which used the above-mentioned obtuse angle in the 1st example in 
general by considering it as the angle of 1 50 degrees or more preferably 1 20 degrees 
or more can be acquired. 

[0175][A 3rd embodiment] drawing 22 being an important section lineblock diagram for 
describing a 3rd embodiment of this inventionand differing from a 1st and 2nd 



embodimentit is the point of having extended low resistance membrane end part 1020 
c-B formed in straight side side lateral portion 1020a-1 of the spacer 1020 so that 
shorter side side lateral portion 1020a-2 might be touched. As opposed to the electric 
field which the emission electron from the electron emission element 1012 close to 
low resistance film straight part 1020 c-A receives by this compositionand the 
electric field which the discharge electron from the electron emission element 1012 
close to low resistance membrane end part 1020 c-B receivesThe influence 
difference which the spacer 1020 does can be pressed down to the minimum. Its 
thickness t of the transverse direction of the spacer 1020 is comparable to height h 
of the low resistance film 1020cor this composition is effective especially when it is 
less than it. In this compositionwhat does not lack the end of the insulation member 
1010a of the spacer 1020 easily can use the charge of a ceramic material with a high 
mechanical strength preferably. 

[0176][A 4th embodiment] Drawing 23 is an important section lineblock diagram for 
describing a 4th embodiment of this inventionand differing from the 1 st thru/or a 3rd 
embodiment is the point which formed low resistance film 1020c-2 also in shorter 
side side lateral portion 1020a-2 of the spacer 1020. The low resistance film 1020c2 
comprises low resistance film straight part 1020c2-A and low resistance membrane 
end part 1020c2-B. Any of the same curvilinear shape as the 1st example or the 
same polygonal shape as the 2nd example may be sufficient as low resistance 
membrane end part 1020c2-B. It may extend like a 3rd embodiment to ridgeline 
1020a-3 which straight side side side 1020a-1 of the insulation member 1020a and 
shorter side side side 1020a-2 make. 

[0177]Since the dent of a low resistance film is formed in the low resistance film 
1020c and the boundary of 1020c2 by this compositiona concave equipotential 
surface is formed toward the high resistance film 1020b by it about [ which straight 
side side side 1020a-1 and shorter side side side 1020a-2 make ] ridgeline 1020a-3. A 
convex equipotential surface can be prevented from being formed toward the high 
resistance film 1020b of this about ridgeline 1020a-3. Its thickness t of the transverse 
direction of the spacer 1020 is comparable to height h of the low resistance film 
1 020cor this composition is effective especially when it is more than it. 
[01 78] Although the low resistance film 1020c is formed in both by the side of the 
substrate 1011 which makes the faceplate 1017 side and an electron source in each 
embodiment described abovelf it uses for either of the substrate 101 1 sides which 
constitute low resistance membrane end part 1020 c-B of an embodiment for the 
faceplate 1017 side or an electron sourcethe effect which eases electric field 
concentrates and controls discharge can be acquired. An effect is large when the 
composition of the low resistance film 1020c of an embodiment is used for the 
substrate 101 1 side which makes the electron source which becomes the low voltage 
side also especially in it When the composition of the low resistance film 1020c of an 
embodiment is used for the both sides by the side of the substrate 1011 which makes 



an electron source the faceplate 1017 sidean effect is especially preferred greatly 
much more. 

[0179]According to the image display device of this embodimentthe following effects 
are acquired as explained above. That iselectrification of a spacer can be neutralized 
by having a high resistance film electrically connected to the surface of one spacer at 
a substrate and a fluorescent screen. Since low resistance filmssuch as metalare 
arranged to most terminal areas of a high resistance filman element substrateor a 
high resistance film and an image formation member and supply of stable current was 
made to be performedprevention of electrification is attained and a light-emitting 
position gap can be prevented. 

2) Concentration of an electric field can be deterred by making a low resistance film 
into the outside combined with a straight linea curve with large curvaturethe angles of 
an obtuse angleor those shape further. For this reasonimpression of the still higher 
voltage of a between [ a fluorescent screen and an element substrate ] is 
attainedsuppressing discharge. 

3) In an image forming devicethe above result can attain improvement in the 
luminosity by high voltage impressionand realization of a good picture without a light- 
emitting position gap. 

[0180] 

[Effect of the InventionjAs explained aboveaccording to this inventiongenerating of 
discharge can be reduced extremelymaintaining antistatic effect with a spacer 
especially sufficient in an image forming device. 
[0181] 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a perspective view of the display panel used for the embodiment. 
[Drawing 2] It is the top view of a multi-electron beam source used for the display 
panel of drawing 1 . 

[Drawing 3] It is a figure showing the section in alignment with B-B' of drawing 2 . 
[Drawing 4] It is a figure showing the pattern of a fluorescent substance. 
[Drawing 5] It is a cross section of A-A' of drawing 1 . 

[Drawing 6] It is the top view (a) and sectional view (b) for explaining the composition 
of flat-surface type surface conduction type emission elements. 
[Drawing 7] It is a sectional view for explaining the manufacturing process of surface 
conduction type emission elements. 

[Drawing 8] It is a figure showing an example of the proper voltage waveform 

impressed from the power supply for foaming. 

[Drawing 9] It is a figure explaining an example of activation. 



[Drawing 10] It is a typical sectional view for explaining the basic constitution of the 

surface conduction type emission elements of a vertical type. 

[Drawing 1 1] lt is a sectional view for explaining the manufacturing process of the 

surface conduction type emission elements of a vertical type. 

[Drawing 12] It is a figure showing the typical example of the opposite (emission 

current le) (element impressed electromotive force Vf) characteristic and (element 

current If) the opposite (element impressed electromotive force Vf) characteristic of 

the element used for the display. 

[Drawing 13] A block diagram shows the outline composition of the drive circuit for 
performing a television display based on the TV signal of NTSC system. 
[Drawing 14 A] It is a figure showing the example of the projection shape of a 
concrete low resistance film (interlayer). 

[Drawing 14 B] It is a figure showing the example of the projection shape of a 
concrete low resistance film (interlayer). 

[Drawing 1 5] It is a figure explaining the shape of the low resistance film by this 
embodiment. 

[Drawing 16] It is a figure explaining the pattern of a fluorescent screen. 
[Drawing 1 7] It is a figure showing the top view of the element by the above- 
mentioned M.Hartwell and others. 

[Drawing 18] It is a figure showing the sectional view of the element by the above- 
mentioned C.A.Spindt and others. 

[Drawing 1 9] It is a figure showing the typical example of MIM type element 
composition. 

[Drawing 20] It is a perspective view showing an example of the display panel part 
which makes a flat-surface type image display device. 

[Drawing 21] It is a figure explaining the shape of the resistance film in another 
embodiment. 

[Drawing 22] It is a figure explaining the shape of the resistance film in another 
embodiment. 

[Drawing 23] It is a figure explaining the shape of the resistance film in another 
embodiment. 

[Drawing 24] lt is a figure explaining an example of the formation method of the 
resistance film by this embodiment 
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[0 0 6 2] X^—^lt±MLtc^^[C^(D±lzm^L 

[0 0 6 3] ^mwi±^^^mt ^mt&tnM 1020b 



:i^>:ffi?&aiJ8b$*^itSW'jM^<, ?$ll®^?i 0 1 2 

frSSltii^tl/cffi^jbU^— 9-1 0 2 Olclfco/c^^ 
[0 0 6 4] ^mK±1tft^WrS;SSl5iM 1 0 2 0b 

l^MilSlT-^^. ^^^JlTC^iLTliT i , Cr, Ta 

[0 0 6 5] ^^MfbiitiXA°7'S'. wmi5:^mm%^ 

mmyk. X/\°->-Sr-^. CVD^. :^^X^C VD^Tff 

[0 0 6 6] x'^-t^i oio^mm-^rnxm-i 0 

2 0 c ti. ^jgtixli 1 0 2 0b ^mWSLma^y 

u- h 1 0 1 7 1 0 1 9^) mmmi 

moMlsL^ 0 1 1 (M^^ 0 13. 101 4^) tmM. 

[0 0 6 7] 1) itSfit^l 0 2 0 b^7i-X:/L/ 

-HOI immsmm 0 1 1 mt^mfi\,zw^t 

So 

KlclBiJ Lfc«fc -5 IC, ^jgfiili 1 0 2 0b liX'^— 1 
0 2 oa®T®^««^R6ih-r«iWTi6tt6n/ct,0!)T 
SSA\ ii}fiJ3t)i1 020b^7i-X7U-h1 0 1 
7 (^^liU/X'-^-i? 10 19® SlfWSI 0 1 1 (iBilS 
10 13,101 4^) <tiH£SSLM±ajgHl 041 

#^<^«Rit6143!)^^So ^:tl^5g^^sa^^^ 7i-x 

H 1 0 1 7ai;S««1 0 4 1 tSMTSX'^- 
+t 1 0 2 OcoaSEfeSt^liffly®SPlcfSJfi}A©(fP^M^ 
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)%mmm'f■^ o 1 2 j:f«jai*ti/cm^-ii> 71-7.7 

U- H 0 1 7 iSffi 1011 ©PaicfKfie;*-tirc«ffi» 

jgl 0 2 0 ba)m5^^^^1S(i:t»/'coTfeiJ)aiT^«^S 
t'^&^o sSJnJgl 02 0b^7i-X7U-f> 1 0 1 

7 1 0 1 9W Si;S«l 0 1 1 (iBm 

10 13, 1 0 1 411) tmrn^^iHtmrnii ^ 04 1 

j$i^4^«l<0tre;b^%^L. Mmim 1 0 2 0 bc^miu^ 
ii^Tcib^t. X^— 9-1 0 2 03b^7i-77U- h 1 0 

1 7fj&u-s*Bi 0 1 ifiijtajgr^x^— y-ffigp 

uiKB 1 0 2 0 b^^(D'm^^py4^Bjmt lti^^. 
[0 0 6 9] 3) »iijm?©«)iji^*j2ii-rs„ 
'^mmml■^ o i 2j:»jiKai*n/cmTii. y^-xy 
u- h 1 0 1 7 tmm 0 1 1 (DfSicmM-^ntcm&'i^ 

h 1 0 1 7±cDmiia)ifiMicii?^B§|^-r-5j£^ 

gA^SSo h 1 0 1 7tJStfS«1 0 1 

1 f J<!: ^gf *ffl<^)f JSgptc<SSin04'F^S^I6tt-5 C 

.ticj: ►A 7^— y- 1 0 2 oii^o'miiL'^mmmm 

[0 0 7 0] i&mimT'^^'pmm i o 2 o c 
Jais 1 0 2 0 b icit^+^izi&i^mtKm^mt ^*in^ 

mSittHi.k<. Ni, Cr, Au, Mo, W, Pt, 
T i , A I , C u, P dmo^Sis fe-SlHi^^x RVF 
Pd, Ag, Au, Ru02, P d - A gt|0)3feJi-^^ 

I n 2 0 3 - S n O 2 l|(DS0fl®tt:Slf /I? U -> U =1 >^ 
[007 1] 1041 [i7.^-V 1 0 2 Oti'^iT^ 

ipiiaigi 0 1 3^u^^)l/JK^y<^^ 0 1 9 iwme^iiiig 

[0 0 7 2] ttz. Dx 1~Dxm&UDy 1~Dy n 
iai10 13i. Dy 1~Dy nliT/Uf^m-ftf-^iS 



^fylz/^y^ 1 0 1 9i:«mWlcjfSIILTt^«o 

[0 0 7 3] $fc. mffisssrtgp^MSicgmr^iw 
yt^mmu messrt^i o®T'rt7.7^ [to 
±r^t\ nmmiPicom^m^fmt^rztb^z. m± 

^-m(r>^mi^m^z^vmmBmmt^ x i o^^i-x 

S^^l^Hil X 1 0^'<:^7.7^ [To r r] (DgS 

[0 0 7 4] iyL±imLrcm^j^^^i\^^m^>^tcmm^Wi 

BWHt. Si§^^S?Dx 1*t>LDxm. Dy14l^L 
D y n ^mCT^ivmmm^ 10 12 (c«£^Epj!)QT^ 

<!:^ ^j^n®^? 1 0 1 it-^i^m^trntii-^n^o 

<!:l^i^l;:/^'/U/W^ 1 0 1 9 lc§S^«? « H v ^ii 
UTiaS [V] ^t^LlBf [kV] (DiiE^BlDD LT. ± 

iBSitij*nfcm?«)!iDjSu h i o i 7 

[0 0 7 5] mm. yTimmm^T-^^:$immm(Dmm 

G»maill?1 0 1 2'\a)EP»DmEli1 2~1 6 
[V] yi^)\/J^'y<7 1 0 1 9 tJ^lifiig? 1 0 1 
2t<Dli§||dliO. 1 [mm] 6^6 8 [mm] gjSv P< 
^;Uy\y^ 1 0 1 9t)^mmm^'i 0 1 2F^©SE0. 
1 [kV] *^61 0 [k V] iSJgT-feSo 

[0 0 7 61 *IIJS}B^©as^/'?^;i/©S*^fi£ 

[0 0 7 71 (2) T;U5^«?e-AS0!)iijg:&S 

h.TSi(ommi5^iz'D\,^Tmmr^o :^mmmm(om^m 
[0 0 7 8] rc/cu a/xxffii®ib'<^* < T LA^tem 
sim^xhoi&m^mmmzit^msmsttji:^, $ 

a;/=48fflJ«irUJS92.l-f |.p»&hCU:«-<;2±-MtUiir,'fv*-.M, -t- 
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[0079] mmmm.WL^mi-ai^is.m'f-m^t. 

[0 0 8 0] (¥ffi^(Da®e^sfi5[ai^?) ^■rm:D 
s^*itt^r«/c46a)¥s@ (a) ^^xmmm (b) 

Tfe^o ^tf^v 110 1 tiS«. 1 1 0 2 i: 1 1 0 3 (i 

110 4 110 5 \mwy t 

-5>^«iaii:«feyje^L/i:f|?»ffig|5. 1 1 1 3lia 
[0081] S«1 101^ LTti. rctTlWf. 5I5«" 

aia)S«giis±icfc<i:?L«s i 02 ^mntt^mm 

[0 0 8 2] S/c, S*5 1 10 1 ±[zmimtW-'iilcM 

iR] Lzm^fbtitcm^mm 1 1 o 2 <!: 1 1 0 3 1*. 

i, Cr, Au. Mo, W, Pt. Ti. Cu. Pd, 
^^CSil n2 03 - Sn02 ^liLiAit-rS^M 

[0 0 8 3] ^?mffi1 1 0 2 «t 1 1 0 3(Dft$Wis ^ 

$ L l^<D^iaT 'T ^ o p< - - J: U <7 □ p< - 



[0 0 8 4] *fc. ©mttaiil 1 OA(D^^iZit. u 

[0 0 8 5] sslfi?li^cfflt^/c^!$la?^Dla^i^i. na^i-v 

Lt^(Dli 1 0:j-y-?"7 h 

oi&^iHi 110 3 (hiim^icgi^ic^i^rscDicte^ 

h P-A*^e 5 0 0:j->^X hP-/»(7)^TSSc 

[0 0 8 6] ^tz. w&i-m^mf$.t^(0[zm\^^6ti5 

^ifiUtLZlt. TctTHt. Pd. Pt. Ru, Ag. 
Au, Ti, In, Cu, Cr, F e, Zn, Sn, T 
a. W, Pb. r^E^ity^Hbtt^^'P. PdO, S 
n02 , I n2 03 . PbO, S b2 03 , %<t:*Jii: 
tbtr ^mt^'P^ H f B2 , Z r B2 , L a B6 , C 
eB6, YB4. GdB4. ri^^li[:HI>tt^mim 

T i C. ZrC, HfC, TaC. S i C, WC, 
tiE^itCisbtt^mim'P. T i N, Z r N, H f 
N. rsii^iiCtbtt^mit^'Ps Si. Ge. 

[0 0 8 7] Ji<±ai's:rc,fc^ic. »«tt»flii i 0 4^ 

I 003^*^81 0<D7m [t-L./D] OiSHlC^* 

[0 0 8 8] ^mitSiii 1 OAtm'f^mm^ ^ 

0 2jjj;u'i 1 0 3<t:ii. 'mn.mzB.mzmmtn^co 

[0 0 8 9] *fc, m^ttajgpi 1 0 51*. ©mit'Sig 

I I oA(D-mzm^tEnrcmivi0S!^^T'&*j. 

myt-^y<f(Dmm^'i75::tiz^^jwMt^. 
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[0090] $fc. mm^ 1 1 3ii. mm^L<{mm 
{k^*&«fcys^»igT\ m^aaispi i osfcjco'^oj 

[0 09 1] mm^ 1 1 Sit. miS^B^f^yy-r h. ^ 

-ix] iurFtr^t\ 300 [?i->^^xhp-A] 

[0 0 9 2] 1 1 BODtfiM^JBtt^ 

twT^Lfco ^ft. (a) ^cfct^T^ix SMI 1 1 

[0 0 9 3] J.X±. jif $ Ll^^?(DS*tifi)6^ai^/'c 
[0 0 9 4] 1-^^-5. 0 UCI±W*5«77.^ 

1 0 2i 1 1 0 3iciiN i mm^mi^ 

/"Co S?m<S©JI* d l± 1 0 0 0 LtXfT. h □- 

[0 0 9 5] ^»*i?fli©±s*^i|s^i LT p d t, L < ti p 

d0^ffll\ ilSS^IKOIJ^lil^ 1 0 0 [:i->':^'XhP 
-A] ^ illWlilOO i-^^^nyi-^] tLtco 

[0 0 9 6] tm^i^mma^mm^mmmmmf- 
omm.-^mit^i'^Tm^nt^o m7<D (a) ~ (d) 
it. m&B.mmmtiim^a)m^xm^mmt^tci(>(Dm 

[0 0 9 7] 1) ST. 07 (a) izmr^5\t. mw. 
110 1 ±^zm^mm^ i o 2j»j:i>'i i o s^jg^-r 

[0 0 9 8] ffMr^tCS/coTli. ^b6^U46S*51 
1 0 1 ^jJtSiJv M7k. W^-;§SlJ^ffll^T+5^^^:;^t;m 

'J y 7 -r - • X y 5^ V-J^'StB^ffit^T/ -ii^-?' 
(a) izfaLtc—MOf^^WM (1 1 0 2 <!: 1 1 0 

3) ^m&t^o 

[0 0 9 9] 2) 1^0 (b) iZTjit^'yiz. mm 

ttsiii 1 oA^mmr^o 

[0 10 0] JTMr^lc^/coTt*. ^-fmii (a) <D 

Twm=?-m^!&m Ltcm> 7 * h y y -j^-? 7 -r - • x 

icli, *llfi^iff$ST'^iig7c^<!:LTPd*ffll^/■co * 



[0101] ttc. mm^fi^T^itimm^mmom 

So 

[0 10 2] 3) 1^0 (c) 7t 

-SV^'fflmiil 1 1 OA^S^TffiJlSl 1 02i1 1 0 

3(7)P^icjii:<om^EpiiDU mmyt-^y^^mm^ 
?ioT> m^-ttttjHP 1 1 os^m^-r-s, 
[0 10 3] mmyt-iy^wstit. »^^jiTf^ 
snfci^ia (b) ©5imtt5?Mi 1 0 4icam^?7o 

tktii^no<Diztifmis.mmizmtLrzSi6^ (r^tj-BH 

?aiagP1 10 5) ^^:JJl^T^*^ »IStc®a«:«|!i*^}|5 
fig* tlTt^So l^ttiilge 110 5 t'^B^itl^ 

mtbtnt^t. m^^■^tlrcmtm^m.m^ 1 02^1 

1 0 3(Drsi:'i}^m-^n^mn&mi±<i^izmmt^o 
[0 10 4] mMi5yi^,i:vmL<mmt^tcmz. m 

8iz. y^-5><fmmM^ 1 1 oA^ewiiprsjii:® 
< s :^nm^m(om^izitmMiz^s Ltc^ a icy Nvuxits 

fco ^(Dmzit. =ftJS/\VUX(D;ftiiffiVp f Ili^J? 
PEL/co ffi^SJCtiigP 1 1 0 5(Dff$fie*^;iil^^x 

j6/ i)i^x(DmizmA L. "ircomz'Mn^stm^^mm]- 1 

1 1 IT'H-aHJL/'c. 

[0 10 5] HaiftJSlcJJl^Tt*. rc<t:^«1 0<DT-f 
:f7.5li [t o r r] g^©»^#SlMTlciJl^T> 

tXiiJiiux^j 1^1 [= , yxVuxp^HT 2* 

1 0 [~ t U >SEfiiv p f 1 /\°;l/Xi:;<l:lc 
0. 1 [V] -ro^ELfc -^-LT. =ftifi5&5/\';UX 
EPJD-rSfcWc 1 lacDiJUT-v ^x^i-/\°;UXPm^}f 
ALfco 7:j--5>'?"5QSlcS^g^SSYz:<tti^^t^ 
J:3lc. tX'Jf-yNVUXtomEVpmtiO. 1 [V] iz 
teSLfco •?-LT. ^?«®1 1 02,i:1 1 OSorSO) 
SMiftfiiJbM X 1 00611 [!t—Ix] icftofcSPg. r 
Sto-5tx-SJ-/\°;UX£PJ!)DPtlcB3Sttl 1 1 1 Ttt-^J* 
nsffi-3it*M X 1 0<D-7-fi-7.7m [A] Jj<Tlcftofc 

[0106] ±B(oi5^ii. :^mmm(ommiE 
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[0 10 7] 4) :Xlz, m<0 (d) ic^st^oic. S 

mtmmM^ 1 1 2A>6^^m®i ^0 2t^ ^03<o 

to 1 0 8] mm^mmmnis mummy 
<fmmiz^^jmm^ntc^m (c) ©®^-»ajgpi i o 

will 3tLT^jtWtC/T^L/co ) jimsttfb 

Eitisif^WLinm^^mmifuzii i o ofgJi(±ii:Jiiin5- 

[01 09] aftWlcii. 1 0<DT-1':^X4S)S:t^L1 
OO^-r-fXS^ [tor r] <D®SlF*gcDK^IIiI^4' 

[^V-^XI-P-A] J-XT. <fey»$L<«3 0 0 

[0 110] mmi5^^^*mL<mmt^tci6[z. m 
9<j) (a) iz, ysmtmnM^ 1 1 2A^69]J!ip-r^jii: 

tzt\ MWVUzit. 5Egm»©SEVa ctti 4 [V] , 

/NVi/XiiTsiii [5U*3>] . /\°;uxp^llT4iii 0 

[0 111] (d) iwTxTi 1 1 4i,m^^&m 
(07y-Fm.mT\ mM^mmsM.m^ 1 1 5*jj:i>'m3ii 

Iti 1 1 ets^mm-i^tiTi^^o S*5i 10 1 

li^lcti. S5^/U;KDM3tS^7/-Fm®1 1 1 4 

) Stt^kfflmaSI 1 1 2j!)^6®E^EPJiD 
f^F^. S-^RH-I 1 1 6 f -fiJiaia-a I e ^itiSy LTiim 

ySitimm(om^jVi}!i^=E-^-u yimtmmM^ i 
1 2 ©ififp^sijiii-r^o assn- 1 1 1 e T'ttjai^nrcai 

aiffi-;;itl e<D— 0IJ^E19 (b) [Zn'.rtK ysmtmMi 

1 1 26>e/\°;u^®E*EPi)0LiiL:«)-5i, BtP^roniSia 

(^^iKL/c^,^T;g^^b^%ii1 1 1 2;b'60[)fi£$AD 
[0 1 12] ^*>\ ±ai(Diim*#l±, *IIJ(im«l(3!)a 



[0 113] J.X±<0cfc3li:LT. 07 (e) lJ:5^xf¥® 

[0114] mm.m<DBmB.mm&Liiim^) -mz, m 

mmmaymmiimmwLtam^ommz^i^TM^nt^. 
[0 1 1 5] @i ou. mm.m(Dm:mi&^'Jimt^tc 

46ro<S5^W^BrSElT-^y> 04'© 1 2 0 1 1 
2 0 2 1 1 2 0 3 lim^-mffi. 1 2 0 etilSMJK^gB 
1 2 04li«liltffi?^^«l>rc®®ttm 120 5 

immy*-zy<f9mizj;:i)B0iiLrzm^wiiii^s i 

2 1 3liji«S14ibjiaSlcJ:yffMLfcm T'*«o 
[0 116] SitSA^JtlcUiB^L/cTSSi.tS^'S-'S 

m=Fmm(oo-^(Dn:^ (1202) f^mmmm^i^ 

1 2 0 6±ti:isit6tiTfcy, ^mttaiii lOAum 

HJBfigSPW 1 2 0 6 ©fflijii* Iftffi LTt^S)Sl!:$«„ L 

tcti^-DT. mMm6(ow-mmzisif^m^w.@mmL 
it. mm.m^z^5[.^TlmMm^^^^ loeommmt 

s t LTISE* S*5 1 2 0 K 1 

2 0 2 fcd;z>' 1 2 0 3. ^^i!*^i?)i^fflt^fc^ffitt^M 1 

2 0 4. SiJgB¥SS!<Dltt^«f«lJ:5iJpLrc« 

m^ 2 0 6ic«. fcijiafs i 02 ojca&msiwtcjfe 

[0 117] :mz. mm.momrn&mmmtami'omm 
iz-oL-^zmnt^c m^ 1 © ( a ) ~ ( f ) i*. isiti 

[0 118] 1) $-r\ 01 1 (a) ^z^^r^5u. s 
« 1 2 0 1 ±icj?T^m!i 1 2 0 3 ^mmt^. 

2) :!niz. mm ib) iznit<i:v\z. i&mm&mi^m 

fis,r ^tcib(r)^^mm 1 2 0 e^mmt^o trntm 1 2 0 

3) mm (c) k/x.-r«fc-5ij:. $&i^@i 20605 
±izmj'mm 1202 ^m^t^. 

4) ;:»!ic, ma (d) tC3^t<fc3lC, 1^0 (c) (Dl&g^ 

Si 2 0 6©-a5^. tct7L\,t:L^y^y<;^^m\^^T^. 

£u ^?-m«ii 2 0 3^3ai^-ii-<&. 

5) iMz^ mm (.e) \z7f^r^o\z^ wsL=f-m:m^^Tz 

<^^!Qs^^7l\ i5i0 (e) (^©mttSM 1 2 0 4 ic^?^ 
ttaigp 1 2 0 5 ^mm-^o mi u) ^ffli^Tiaw 
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7) :^(!:. BijiB¥SMa)ii^<i:fP)u<s mm^mmm 

1 3€-iia*-»*5„ (07 (d) ^fflt^TittW Lfc¥® 

S<^Jil;■S^4^b^!!lS<^:|5l«^05aS^^T;i^^cfel^ ) i-X± 

©j^^icLT. 011 (f) ic^^rmmmommi^mM 

[0 12 0] la 1 2 tc. a5'^gs^^:fflL^fc^^a). (tt 
f) n (m^EPiramffvf) ?ttta)»sMft«ij 

L </]>*<. l^-RgT'l2l5^TS«)*^fflitT-*-5-5il, 

[0 12 1] mmmmitmi^rcm'f-it. ntam^ i eic 

[0 12 2] m-lt. fe^mE (iltl^BSfflmEV t h 

[0 12 3] fi(Ujn/7il I e (i^^lcEPAa'T'&m 

EV f l::flc??LT^fk-rs/i:A6. «EV f TtetHmSS I 

[0 12 4] mzic. «^^lcEPl]D-r^«EV f iCjsfLT 

[0 12 5] i:Lt(o^vrs^it^mr=s>tcisb. mm&m 

mEV t h*^(7)ttE^9]lJD-r«o IEI<)T«^?-*li;^C 

[0 12 6] ^tz. m-(D^^f^^tciim^<D^&^m 
[0127] (^'^mi'^mm^ k xiass l/ct/I/ 



[0 12 8] 02(c^f 10180 1 0^^/ 

9J:^ipjiBiis«is 1 0 1 4 u *#fiT h <77.mz. 
* nTc^s„ ^7;^lRliBi^ilm® 1013 t^>i:^fimm. 

[0129] 02tDB-B' lc5a':3/-cWTS^. 03lC/T^ 

to 

[0 13 0] r^is. Z(D<i:^iSimj^<D-^)\^^m^Mt. 

&<st'^c^sbmWl^z'n1sJSimmm^ 013. ^ii5\pm 
mm®-i 0 1 4. mmmtmm (^mm) . £<»:ij=as 

?T^|pJlBiiii®i® 1 0 1 3fcd:t;9iJ;5|p]iBSgffi«i1 0 1 4 

[0131] (3) mm^^mm i^umm^m) 

T'7r.Ltz'^<DT'Si^o m^fp. g/Ts/U-iH 7 0 11*15 

i^Ltzmm/i^Mum^t^i><DT\ mi^Ltzmzm& 
ibf^-r^o $/c. ^siaKi 7 0 2ii^,Tx^'f'> 

L. MW^^ 1 7 0 3 (*jtS[5]!g 1 7 0 2 
T^fi^^^ifig-rS. v'^ h Uv'T.^' 1 7 0 4 li 1 ^ 

$?^->7 h U ^•<>;»<t'>l 1 7 0 51*. 
->7 KUi/X^ 1 7 0 4A>e©1 ^O^JiDx-^^^ 

Pft^§g3£§§ 1 7 0 7 izxtit^o mmimi>im^^ i 

7 0 6l*N T S Cfi#/)^6I^SBfi^^5Jiiir«o 
[0 13 2] JJ(T. 01 30gM§gU<D«ltg«|¥L<IK 

[0 13 3] litmWiJi^H^ 1 7 0 11*. m^D X 1 ;ij 
^DxmStfiffi^Dy 17!)5Dy n. SlfsEwS? H v 

ffi?D X 1 7?J^D X mlCl*. a.Tx/N°t.;H 7 0 1 P«g{C^ 

•ro)ii:^;!iBg) LTi* < ^^(Dmitmms^wmtn^o 

y 1 TiSD y n Itl*. lulB^g^i^lt J: U 
let*. iI>SiEmE;:gVacfcU. mi* 5 [kV] (DU^ 

=t^-^^^^■^■r^J!&<Dl)DJsmET'£^o 

[0 13 4] i^ClC. ^fiElK 1 7 0 2 iCOt^TlttWr 
S ITbSSmT'^^WlCg^S-tlTt^S) 



■ft -7 .1. 
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t,L<liO [V] «f7>KU^;U) (oi^tnt-^ls^ 
miU a5^/\°^yH 70 KDi^B^Dx ITiSDxmi 

scan^cs•i^l^Tll!)f^T^^.a)/'c6\ mmzimxifF e 

V X li. El 1 2 lc<5iJ/T^ L/^:m^^Sftli^?^(Dtt11^cS•:J5• 
^S^■tlTt^^:t^^^■^^:9]SD**^-5|gibmE^l^m^^a{ili 

[0 13 5] */c. *Jiail2]!K1 7 0 3li. i^gUJcUA^ 

r^l^SSffl^^sSlHllS 1 7 0 6 J; U j|S6n^(5lSBfi#T 
synclcS-dit^T. ^SPlcW LT T scanSr^ T sf tSU= Tm 
ry<DS{&JWi^=&fg*fr^o mmm^i^m^^^ 7 06 

utiHiKi 7 0 6ii:j;y5i'gi*nfci5iii{i^ii. a<«j6 

iITliI{i0^«D1ia±. Tsyncfi^iLTiaSTL/co - 
^1 7 0 4lcA:^#tl^o 

[0 13 6] ->7 1- 1 7 0 4tt. n^mmt'y 
sijanasi 7 0 3 j:y3is6n^$ij«Bifi^Tsftics-3X> 

1 7 0 4^D->7h■5'P'>^T•S5i:BL^^^SiItt,T' 

— 5^ li. I d 1 TM I d n (D n {iOff-^-i: LTBuiBv'7 
hU->X^»1 7 04J:ytli^i-ti«o 

[0 13 7] ^'r>;><tg 1 7 0 5«. m^^^^y-ii 
si^(2^gB#p^(DP^/cHtiBiiTsaa)iaiigfiTfe 

fij^lsl^l 7 0 3ct:Uilie)tl^mf§^Tniry(Cij£ 

oTjSi: I d 1 t^s I d rKOrt^^&fBifrSo iBii^n 
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